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PARENTERAL SULFAPYRIDINE; THE INTRAVE- 
NOUS USE OF SODIUM SULFAPYRIDINE AND 
A REPORT OF CLINICAL AND LABORATORY 
OBSERVATIONS ON THE USE OF A GLU- 
COSE-SULFAPYRIDINE SOLUTION* 


By Maxwell Finland, M.D., F.A.C.P., Francis C. Lowell, M.D., 
William C. Spring, Jr., M.D., and F. H. Laskey Taylor, Ph.D., 

Boston, 'Massachusetts 


Marshall and Long ^ have recently reported observations on the intra- 
venous use of the sodium salt of sulfapyridine ® in patients in whom it is de- 
sirable to attain high concentrations of sulfapyridine in the blood rapidly and 
in patients in whom oral therapy, results in inadequate concentrations or 
entails undue discomfort Since occasions similar to the ones they outlined 
frequently arise, and since under such conditions the procedure may be of 
Hfe-saving value, further reports of the use of this compound seem justified. 
While the clinical findings reported in this paper with respect to sodium sulfa- 
pyridine are largely confirmatory, additional data are added concerning both 
the efficacy of this compound and its toxicity. The main subject of this 
paper, however, concerns clinical and laboratory investigations of a glucose- 
sulfapyridine solution which was prepared in an effort to obtain effective 
materials suitable for both intravenous and subcutaneous injection. The 
findings are reported in order to emphasize the importance of clinical and 
laboratory assay rather than to offer a new effective remedy. 


The Use op Sodium Sulfapyridine Intravenously 

A summary of the more relevant data in each of 21 patients who re- 
ceived one or more intravenous injections of this compound is shown in 
table 1, For the most part these patients were suffering from severe acute 
infections, and the injections were given as a preliminary to oral sulfa- 


* Received for puWcatlon October 12, 1939, 

Fr^ tlie Thorndike Memorial Laboratory, Second and Fourth Medical Services CHar 
Hospital, and the Department of Medicine, Harvard Medical Schoo] 


Copyright, 1940, by The American College of Physicians 
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Summary of Cases Treated with Sodium Sulfapyridine Intravenously 
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pyridine, therapy. In two patients the injections were followed by specific 
serum therapy. The last three patients listed were not severely ill. They 
were the subjects of comparative studies on sulfapyridine and related com- 
pounds given by various routes.® 

Sterile physiological salt solution was used as the diluent in every in- 
stance. The amounts of the drug in each injection varied from 2.5 to 5.0 
grams. This was given in from 80 to 2000 c.c. of saline, or in concentra- 
tions ranging from 0.2 to 5 per cent. For the most part a 1 per cent solu- 
tion was used, the larger volumes being reserved for dehydrated patients. 
When the drug was given in a volume of 100 c.c. or less, it was injected from 
a syringe in 10 to 20 minutes. Larger volumes were given by a slow drip, 
taking from one-half to two and one-half hours for the injection. One of 
the patients received seven injections, three were given two, and the others 
a single injection. 

The maximum concentrations, attained a few minutes after the end of 
the initial intravenous injections of 4 or 5 grams of sodium sulfapyridine, 
ranged from 8.6 to 12.4 mg. per 100 c.c., of which from 0 to 17 per cent was 
determined as “ combined ” (acetylated) and the rest as. free sulfapyridine.^ 
In most of the subjects the concentration wa.s about 10 mg. per 100 c.c. with 
about 7 per cent acetylated. The percentage of drug circulating as acetylated 
sulfapyridine after a single injection gradually increased as the total concen- 
tration dropped, but levels as high as 5 mg. per cent were usually still present 
12 hours after the injection, and 50 per cent or more of this was “ free ” 
sulfapyridine. A more detailed account of the fate of the injected material 
in the last three subjects is given elsewhere.®. 

The drug was detected in the urine within 15 minutes after the begin- 
ning of an injection, and concentrations as high as 36 mg. per 100 c.c. were 
found in the urine after 30 minutes when only 2.5 grams had been injected 
with 250 c.c. of saline. The concentrations of the drug in the spinal fluid 
one hour after an injection in Case 11 and two hours after the injection in 
Case 16 were one-third and one-half of the corresponding blood concentra- 
tions, suggesting that the equilibrium between blood and spinal fluid i<? not 
reached very rapidly. 


The stomach contents were studied in two patients during and after in- 
jection. In Case 16, a stomach tube was introduced for the purpose of fur 
ther drug administration two hours after the intravenous injection just after 
the lumbar puncture was completed. A small amount of the stomach con 
tent, withdrawn for analysis before any further drug was given contained 
free sulfapyridine in a concentration of 33.2 mg. per 100 c.c. One patient 
(Number 18) began to vomit 10 minutes after the beginning of an injection 
The concentration of drug m blood taken at this time from the opposite ante’ 
cubital vein was 7.7 mg. per cent. At the end of the injection, the concen" 
tration of the drug in the blood Avas 9.9 mg. per cent and in the vomitus 5t 
was 8.9 mg. per cent. Five hours later the patient was still vomiting and 
the material brought up contained 1/.4 mg. of sulfapyridine per 100 c c of 
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which 16.3 mg. were in the free form. At this time the level in the blood was 
7,5 mg. These findings, suggest that when sodium sulfapyridine is injected 
intravenously it is excreted rapidly into the stomach and may be concen- 
trated there. Coupled with the fact that many patients receiving sulfa- 
pyridine orally began to vomit within a few minutes after the first dose, these 
observations would indicate that local gastric irritation may be an important 
contributing factor in the nausea and vomiting irrespective of any possible 
central effect of the drug. 

As in Marshall and Long’s cases, nausea with or without vomiting was 
the most frequent toxic effect observed. In our cases, this usually began 
during the course of the injection and lasted for several hours. In one pa- 
tient the vomiting was associated with diarrhea and the patient became ir- 
rational and excited for a few hours. The vomiting, but not the mental 
symptoms, reappeared late when oral therapy was started. A second patient 
began to hiccup at the same time and this symptom continued until three 
hours after a second injection when he developed increasing pulmonary 
edema. At this time the blood level was 17.8 mg. per cent of which 14.8 
mg. were “ free ” sulfapyridine. 

One patient (Number 7) had a moderately severe chill which began an 
hour after the injection and lasted 15 minutes, during which time his pulse 
rate rose from 100 to 160 per minute and he developed auricular fibrillation. 
His rhythm reverted rapidly to normal after digitalization. Two patients 
complained of dizziness which began toward the end of the injection and 
lasted for about an hour. In another patient restlessness, which was present 
before the injection, increased during and after the administration of the 
drug, and this AvaS’ soon folloAved by “ circulatory collapse.” Thrombosis 
of the veins into which the drug was injected occurred in two instances : In 
one (Case 8) both antecubital veins were involved and no other intravenous 
injections had been given; in the other (Case 17) a number of veins became 
thrombosed, but these had been used for various forms of intravenous medi- 
cation, including the sodium sulfapyridine. 

In Case 9, a reaction, to the drug may have been the immediate cause of 
death. This was a patient with incipient delirium tremens who Avas ap- 
parently quiet Avhen the injection was begun. After about 25 minutes, when 
approximately one-half of the material had been injected, he exhibited some 
generalized muscular activity and appeared to be having a chill. Before the 
needle was withdrawn a small amount of the solution had extravasated into 
the subcutaneous tissues. The patient soon had definite tonic 'and clonic 
convulsions, after Avhich his skin became cold, ashen gray in color and moist. 
His respiration became irregular and fluttering in character, ^ he^ became 
comatose and died within two hours after the beginning of the injection. In 
the interim, the tissues around the extravasated material became red, then 
markedly edematous and almost fluctuant. . . * . 

In nine of the patients, including the one Avho received seven injections, 
there Avere no untoward reactions of any sort. 
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The therapeutic effect of the drug is difficult to assess m a group of such 
severe cases, particularly since other therapy was used in most of the patients. 
The four patients with pneumococcic meningitis all died. None of t em 
received serum. Two died within 12 hours and the others after three or 
more days of oral sulfapyridine therapy. One. of the latter (Case 4) was 
being treated for pneumonia and had clear spinal fluid tyo and one-half 
days after sulfapyridine therapy was begun. His blood culture showed 300 
pneumococcus colonies per c.c. before the intravenous injection, and he had 
received 30 grams of sulfapyridine at the time when the diagnosis of men- 
ingitis was established. One patient, who may have had meningitis, re- 
covered. His spinal fluid on admission to the hospital was turbid and 
showed numerous polymorphonuclear leukocytes; rare gram-positive cocci 
were seen in a smear of the sediment. However, cultures of this fresh fluid 
and of those obtained subsequently all yielded no growth. 

' ' Nine of the patients, excluding one with meningitis, had pneumococcic 
pneumonia. The blood culture was positive in five, of whom three died, 
within 18 hours of the injection. One of the latter had severe glomerular 
nephritis and was also given specific serum. The only death among the four 
patients with sterile blood cultures was in tire alcoholic Type III patient who 
had the convulsion during the injection. 

Three cases are of special interest : 


"■ Case 18. A 42 year old man had Type I pneumococcus pneumonia and negative 
blood cultures. He received 10 grams of sodium sulfapyridine in two doses five hours 
apart. High concentrations were maintained for 29 hours without any appreciable 
effect on the course of the pulmonary infection. Crisis occurred five hours after the 
administration of 100,000 units of Type I antipneumococcic serum. 

Case 8. A 41 year old man with lobar pneumonia had negative blood cultures, 
and hemolytic streptococci were obtained in almost pure culture from all the sputum 
specimens examined. He received two doses of four grams of sodium sulfapyridine 
intravenously 18 hours apart. Oral sulfapyridine tlierapy was begun eight hours after 
the second injection. He made an uneventful recovery except for thrombosis of his 
antecubital veins. 

Case 17. A 27 year old man developed wound sepsis and peritonitis following 
an elective cholecystectomy. Blood cultures on two occasions during sulfanilamide 
therapy were positive for Staphylococcus aureus, prior to the first intravenous injec- 
tion of sodium sulfapyridine. He was given seven injections of the latter drug over 
a period of two and one-half days, and then was given sulfapyridine by mouth. He 
was on Wangensteen drainage before and during the intravenous therapy because of 
persistent vomiting. Several abscesses of the abdominal wall and a large pelvic 
abscess were drained after several days, and tlie patient then made a slow but- steady 
and uneventful recovery. It was felt that the institution of intravenous sodium 
sulfapyridine definitely marked the turning point in this patient who was failing 
rapidly and in whom, because of severe vomiting, effective oral therapy was impossible. 

In another patient (Number 5) with Staphylococcus aureus bacteremia, associated 
witli laryngo-tracheobronchitis and pneumonia, there was no effect from the drug 
Tracheotomy had been done, and later additional oral therapy was given but the 
patient died. 


The observations on the clinical use of sodium sulfapyridine intraven- 
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ously may be summarized briefly. The drug was usually given slowly in 
four or five gram doses diluted to 1 per cent with physiological salt solution. 
High concentrations, usually 10 mg. per 100 c.c., were obtained rapidly in 
the blood, and these dropped rather slowly so that effective levels were still 
present six and sometimes 12 hours after a single injection. Acetylation 
began early and increased steadily. The drug appeared rapidly in the urine. 
In the spinal fluids, the concentration of the drug up to four hours after an 
injection was only one-half or less of the simultaneous blood level. The 
drug appeared rapidly in the stomach contents (withdrawn or vomited) and 
was found there in higher concentrations than in the blood. Reactions from 
the injections were usually of minor importance considering the severity of 
the cases treated. However, in one patient convulsions occurred during the 
injection and were rapidly followed by collapse, irregular respirations and 
death, and in a second the injections may have contributed to the early onset 
of pulmonary edema. The therapeutic value of the drug is difficult to assay 
because the number of cases is small and because additional therapy was 
given in most of the patients who were severely ill. In one patient with 
severe Sfaphylococcns aureus sepsis, the repeated intravenous injections of 
sodium sulfapyridine were probably life-saving. 

Glucose-Sulfapyridine Solution 

Although it was found possible to maintain effective levels in some cases 
with two intravenous injections daily of sodium sulfapyridine, this material 
presented numerous undesirable features. The alkalinity of the solution 
offered the possibility of a sclerosing effect upon veins and of severe local 
necrosis resulting from accidental extravasation into' the subcutaneous^ tis- 
sues. There was also the possibility of more than usual renal irritation ’ 
and of cerebral stimulation when large amounts of this material are rapidly 
introduced into the circulation. These considerations suggested the de- 
sirability of having the drug in a soluble non-irritative form that could be 
given subcutaneously in the necessary amounts with a ‘convenient quantity 
of fluid. This would offer somewhat slower absorption, but, with adequate 
fluids, the drug could, if necessary, be mobilized more rapidly, thus 
coming Long’s ® objection to the oily suspensions suggested by Whitby. 
The intramuscular injections of the sodium salt, especially where repeated 
large doses are necessary, did not seem desirable, although Gaisford has 
used it by this route in 3314 per cent solution, apparently without severe side 
effects. 

• The low solubility of sulfapyridine, which occasioned the introduction of 
the.sodium salt, also led others to seek various methods of obtaining a stable 
solution of the drug in concentrations and in forms which are convenient for 
therapeutic purposes. Blake “ succeeded in getting two grams of sulfa- 
pyridine into solution in a liter of fluid consisting of equal parts of 5 per cent 
glucose (in distilled water) and physiological saline which had been brought 
■ to a boil. This mixture then contained 0.2 per cent sulfapyridine which re- 
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mained in solution at room temperature for four days. He gave this solu- 
tion intravenously, subcutaneously, and ihtrathecally, and was able to main- 
tain high concentrations of sulfapyridine in the blood over considerable 
periods by such parenteral administration. We wished to obtain more con- 
centrated solutions so that smaller volumes of fluid would suffice for paren- 
teral use. It was found possible, by using more concentrated solutions of 
dextrose, to dissolve considerably larger amounts of sulfapyridine, but boil- 
ing became necessary to bring this about. The preparation of such solu- 
tions was then undertaken in the Research Division of the Lederle Labora- 
tories, where it was found possible to dissolve upwards of 25 per cent sulfa- 
pyridine in 50 per cent dextrose. Solutions containing about 10 per cent 
sulfapyridine and 50 per cent dextrose in sterile ampoules were chosen, and 
these were supplied to us for clinical and laboratory studies. In the course 
of preparation and sterilization, these solutions assumed a slight golden 
brown color. These preparations were also supplied to Dr. Norman Plum- 
mer at Bellevue Hospital for independent studies. 

Clinical Observations. The relevant data in 17 patients who received this 
solution by various routes are given in table 2. For the most part the solu- 
tion was diluted 10 fold in physiological saline, so that the final concentra- 
tion was 2 per cent sulfapyridine and 5 per cent glucose. The intravenous 
doses were usually injected in from 30 to 60 minutes, and the subcutaneous 
doses in one to three hours. One patient was given the original solution 
undiluted intravenously, and two others took it in this form by mouth. Each 
parenteral injection contained 50 c.c. of the original solution (equivalent to 
about five grams of sulfapyridine), except in some instances where the sec- 
ond or later doses contained only 25 c.c., or the equivalent of 2.5 grams of 
sulfapyridine. 

The concentrations were determined by Marshall and Litchfield’s method 
for sulfapyridine * just as in the previous cases. The significance of “ free ” 
(unconjugated) and “ total” sulfapyridine as determined by this method in 
•the present cases will be referred to below. After the intravenous injections 
of comparable amounts of glucose-sulfapyridine solution, the concentrations 
attained in the blood were appreciably higher than after comparable injec- 
tions of sodium sulfapyridine. Within a few minutes after the injection of 
glucose solution containing five grams of sulfapyridine, the concentration in 
the blood determined as " total ” sulfapyridine varied from 10.8 to 20.0 mg. 
per 100 c.c., of which from 6.6 to 100 per cent was determined as ” uncon- 
jugated ” sulfapyridine by the method used. These levels declined rapidly to 
one-half or less of the maximum concentration in two hours and to less than 
one-third in six hours. Only traces of drug were found in the blood after 
12 hours. The maximum concentrations after single subcutaneous doses 
were attained from one to six hours after the injections and ranged from 3 6 
to 6.6 mg. per 100 c.c., of whicli from 71 to 94 per cent was determined as 
free unconjugated sulfapyridine. The maximum concentrations from oral 
administration were attained 12 to 24 or more hours after ingestion and 
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varied from 2.9 to 5.6 mg. per 100 c.c., of which from 55 to 89 per cent was 
in the “ free ” form. In one patient with empyema the pleural fluid obtained 
three hours after a subcutaneous injection had a concentration of 1.8 mg. of 
drug (free and total) and the blood at this time had 3.3 mg., of which 2.6 
mg. were determined as free sulfapyridine. 

Untoward reactions from this solution were considerably less than after , 
the sodium salt. There were no venous thromboses noted and there was no 
discomfort whatever from the subcutaneous injections. One patient vomited 
both before and after taking the solution by mouth. Three other patients 
had nausea, two after oral and one after subcutaneous doses, and in each 
instance this symptom began two hours or more after the drug was given. 

The cases treated with the glucose sulfapyridine solution were consid- 
erably milder than those treated with the sodium salt. One patient (Number 
2) had symptoms suggesting the onset of pneumonia and had a critical drop 
in temperature and subsidence of symptoms within a few hours after taking 
the splution by mouth, but neither physical findings nor roentgen-ray ex- 
aminations showed any pulmonary involvement. In three patients with 
pneumonia (Numbers 1, 3, and 5) the drug appeared to be efficacious, since 
there was rapid recovery within a few hours after its administration and no 
other specific therapy was used. Each of these patients had received the 
drug by a different route. In most of the other patients with pneumonia, 
the subsequent administration of sulfapyridine orally made a proper estima- 
tion of the value of the glucose solution difficult. However, none of the 
cases with typical pneumonia showed definite improvement before the oral 
sulfapyridine therapy was begun, although the equivalent of from 5 to 15 
grams had already been given parenterally in the form of the glucose solu- 
tion, and all recovered rapidly after receiving tablets of sulfapyridine orally. 
These findings suggested that the effect of the material that we were giving 
in glucose solution was not very striking and was certainly not equivalent to 
the effect to be expected from corresponding amounts of sulfapyridine or of 
its sodium salt. 

Chemical and Bacteriological Investigations 

Detailed comparative studies were undertaken in each of three subjects 
to determine the blood concentrations and the urinary excretion of single 
comparable doses of the glucose-sulfapyridine solution and sulfanilamide 
given orally, subcutaneously and intravenously, of sodidm sulfapyridine 
given intravenously, and of sulfapyridine given orally. Studies were also 
made to determine the bactericidal action of these substances when added in 
vitro to cultures or to human blood, and similar studies were carried out with 
the blood of patients after the administration of these substances by various 
routes. The results are reported in detail elsewhere.®-^= Certain of tlie ob- 
seiA^ations bearing on tlie clinical findings presented may be summarized 
briefly. 
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Following the intravenous injection of a single dose of glucose-sulfa- 
pyridine the concentration of sulfapyridine attained in the blood is consid- 
erably greater than after the intravenous injection of the same amount of 
sodium sulfapyridine. The blood concentrations fall much more rapidly 
after the glucose solution than after the sodium salt. The latter, in turn, 
behaves like sulfanilamide. The kidney clears the glucose sulfapyridine at 
a rate several times that of either sodium sulfapyridine or of sulfanilamide. 
Indeed, the clearance of the glucose sulfapyridine given intravenously is so 
high as to suggest that there is no reabsorption by the tubules. This is in 
sharp contrast to the low clearances found after the intravenous injection of 
sodium sulfapyridine or of sulfanilamide which indicate considerable re- 
absorption of the " free ” and some reabsorption of the acetylated forms of 
the latter compounds. The difference between the clearances of glucose 
sulfapyridine and of sulfanilamide was in nowise altered when the sub- 
cutaneous route was used. The blood levels attained were lower after the 
subcutaneous injection but in each instance they were more sustained. 

Following the oral administration of the glucose-sulfapyridine, absorp- 
tion is considerably delayed so that the maximum levels in the blood are 
reached after 24 and sometimes even after 36 hours, in contrast to four or 
six hours after ingestion of sulfapyridine or sulfanilamide. The levels are 
somewhat lower than with the two latter compounds. The results obtained 
for clearances when the glucose sulfapyridine is taken by mouth are essen- 
tially the same as for sulfapyridine or sulfanilamide, and not like that of 
glucose-sulfapyridine given parenterally. 

These findings are indirect evidence that at least most of the stilfa- 
pyridine found in the blood after intravenous or subcutaneous injection of 
the glucose sulfapyridine solution is circulating in a different form from that 
found after the oral ingestion of the same material. Presumably, in the 
former instances the sulfapyridine is chemically combined with' glucose and 
when it is absorbed from the bowel the compound has been hydrolized, leav- 
ing sulfapyridine free to act as such. Unfortunately, if this is true the 
method used for determining free sulfapyridine would involve hydrolysis of 
the compound giving values for the determination of “ free ” sulfapyridine, 
which would include any of the drug that is in combination with glucose. 
Furthermore, acetylation of sulfapyridine proceeded in a different manner 
when glucose-sulfapyridine was given by the intravenous or subcutaneous 
routes than when it was given orally. In the latter instance it behaved like 
sulfapyridine or sulfanilamide. Additional evidence indicated that the glu- 
cose sulfapyridine, when given intravenously and subcutaneously, did not dis- 
tribute itself in the body fluids to the same extent as sulfanilamide, or as 
sodium sulfapyridine. 

The urine collected after parenteral glucose-sulfapyridine administration 
contained both free and conjugated sulfapyridine by the method used. , Al- 
though large concentrations of the conjugated form were found in the urine, 
this was probably not the glucose compound, since it is not hydrolized in the 
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course of determining the amounts of free sulfapyridine and is not accom- 
panied by glycosuria. ^ ... 

' The bacteriological tests indicated that when sodium sulfapyridine is 
added to human blood it exerts marked pneumococcidal activity and behaves, 
in this respect, like equivalent amounts of sulfapyridine.^^ The g-lucose- 
sulfapyridine, on the other hand, showed no bactericidal or bacteriostatic 
activity even when high concentrations were used. When glucose sulfa- 
pyridine was added to blood and the mixture allowed to stand at room tem- 
perature, or better at 37° C., and then tested, it was found to exert bacterio- 
static activity equivalent to that found with smaller concentrations of sulfa- 
pyridine. Blood withdrawn from patients after parenteral administration 
of the glucose-sulfapyridine solution showed no bactericidal or bacteriostatic 
action when tested, but, just as in the in vitro experiment, slight bacteriostatic 
action developed after standing. After the oral ingestion of this material, 
however, the bactericidal action of the blood was the same as that found with 
similar blood concentrations after the administration of sulfapyridine or its 
sodium salt, and corresponded to the level of free sulfapyridine in the blood. 

These findings indicated that the sulfapyridine as it occurred in the glu- 
cose-sulfapyridine solution or in the blood after the parenteral injection of 
this solution was, for the most part, inert. The- sulfapyridine found in the 
blood after oral ingestion was active and probably uncombined with glu- 
cose. Active material is also released when glucose-sulfapyridine is allowed 
to stand in freshly shed blood. 


Conclusions 

Sodium sulfapyridine given intravenously is of therapeutic value and 
may be life-saving in selected cases. Its administration is frequently ac- 
companied by toxic reactions, some of which may be serious. 

A highly concentrated solution of sulfapyridine in 50 per cent glucose 
was found to be non-toxic when given parenterally. When thus given, how- 
ever, it was mostly inert, whereas after oral administration it behaved like 
sulfapyridine, except that its absorption was delayed. 

Careful clinical and biological control is just as important when new 
methods of administration are used for chemicals of known efficacy as when 
new chemicals are introduced. 
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THE TREATMENT OF LOBAR PNEUMONIA WITH 
SULFAPYRIDINE AND SODIUM SULFAPY- 
RIDINE, WITH OBSERVATIONS UPON 
EFFECTIVE BLOOD LEVELS* 

By Theodore J. Abernethy, M.D., Harry F. Dowling, M.D., and 
Clarence R. Hartman, M.D., Washington, D. C. 


Since the demonstration by Whitby ^ of the specific action of sulfa- 
pyridine against the pneumococcus, the value of this new chemotherapeutic 
agent in the treatment of lobar pneumonia has been the subject of extensive 
clinical investigation. The report of Evans and Gaisford,” describing the 
results of treatment- of 100 patients ill with lobar pneumonia, was so im- 
pressive that a stimulus was given for a wide-spread trial of the drug in tliis 
country. Subsequent publications,^"^ already voluminous, not only have 
confirmed the observations of Evans and Gaisford, but have established a 
definite place for sulfapyridine in the treatment of pneumococcus lobar pneu- 
monia. It has been shown that the drug is effective in all types of pneumo- 
coccus pneumonia, bringing about in most instances, a rapid decline in the 
patient’s temperature and pulse rate, and that the case fatality rate is appre- 
ciably lowered in bacteremic as well as in non-bacteremic patients. Certain 
toxic reactions have been encountered, notably nausea and vomiting, toxic 
hepatitis, hematuria, kidney stones, nitrogen retention, anuria, drug rashes, 
as well as central nervous system disturbances. Although distressing and 
sometimes severe, they have not seriously interfered with the extensive clini- 
cal use of the drug. 

A satisfactory system of dosage has been difficult to establish, owing to ‘ 
the irregularities of absorption of sulfapyridine. Long and Feinstone,® and 
Stokinger ” have shown that absorption from the gastrointestinal tract is slow 
and varies markedly among different persons on the same dosage schedule. 
Because of this. Long has stated that “ it is best to discuss dosage in terms 
of concentration of the drug in the blood.” In his experience, blood concen- 
trations of 4 to 6 mg. per cent during the first three or four days of treatment 
are recommended for patients moderately ill with pneumococcus pneumonia. 
Blood levels of 7 to 10 mg. per cent are advised for severely ill patients. 

In an effort to maintain satisfactory blood concentrations, various at- 
tempts have been made to introduce the drug parenterally. Whitby has 
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described the subcutaneous or intramuscular injection of sulfapyridine in oily 
suspension. Barnett and his co-workers “ gave the sodium salt of sulfa- 
pyridine in a 2 per cent solution by rectum to patients with pneumonia, and 
were able to maintain “ adequate blood concentrations.” Marshall and 
Long “ were the first to publish tlieir results on the use of sodium sulfa- 
pyridine intravenously in human beings. They recommend the giving of 
this salt in a 5 per cent solution at five-hour intervals to severely ill patients. 

The present report records observations made on 135 patients ill with 
pneumococcus pneumonia. There were 110 patients treated with sulfapyri- 
dine alone ; and 25 patients given sodium sulfapyridine in combination with 
sulfapyridine orally. We have made an attempt to determine the optimum 
drug concentration by a study of the blood levels achieved in the course of 
routine administration of sulfapyridine. We will briefly record our experi- 
ences with these drugs. 

Materials and Methods 

In November 1938, we began the treatment of patients with sulfapyridine 
under the Pneumonia Control Program sponsored by the District of Colum- 
bia Health Department. The cases included in this study were for the most 
part treated at the Gallinger Municipal Hospital. A large number received 
treatment at the Emergency Hospital, under tlie Parmelee Pneumonia Study. 
A smaller number of patients were treated in other hospitals of Washington 
or in homes. All of the patients, however, were observed by one of us at 
daily intervals. Each patient was studied according to the routine of the 
Program, which consisted of a complete history, physical examination, 
sputum typing and blood culture, hemogram, and urine analysis, as well as 
roentgen-rays whenever possible. Blood counts were taken at frequent in- 
tervals, and blood cultures repeated as indicated. Daily blood sulfapyridine 
determinations were made on many of the recent cases. Treatment was in- 
stituted only after a satisfactory sputum typing had been accomplished. 

Owing to the limited supply of the drug on hand when this study was 
begun, a certain selection of cases was necessary. Accordingly, alternate 
patients with Type I pneumococcus pneumonia were given type-specific horse 
or rabbit serum. A few patients with pneumococcus pneumonia caused by 
the “ higher types ” were given rabbit serum sent to us for experimental 
trial. A total of six patients were given type-specific antiserum in addition 
to sulfapyridine and are the only serum-treated cases included in this study. 
All other patients, irrespective of type, received the drug. 

When a supply of sodium sulfapyridine became available, this was given 
intravenously in conjunction with sulfapyridine orally. Twenty-five patients 
received the former drug according to the technic recommended by Marshall 
and Long.^® In some instances sodium sulfapyridine was given prior to 
commencing oral therapy, in order to study the blood concentration. On. 
other occasions it was given subsequent to oral therapy when the blood levels 
were found to be low. 
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At the beginning of this study, sulfapyridine was given in initial doses 
of 2 grams statim, followed by 1 gram at four-hour intervals, until the tem- 
perature had been normal for 48 to 72 hours. The initial dose was subse- 
quently increased to 4 grams and the drug continued as before during the 
critical period. After 48 to 72 hours the drug was reduced to 1 gram 
every six hours, maintained at this for another 48 to 72 hours, then further 
reduced to 0.5. gram every four hours for a similar period. 

Sodium sulfapyridine was given intravenously as a 5 per cent solution in 
distilled water or physiological saline. The usual dose administered to an 
adult of average size was 3.8 grams. For undersized individuals, 0.05 
gram per kilogram of body weight was the dosage adopted. The solution 
was administered slowly over the course of 10 to 12 minutes, care being 
taken that none of the material escaped outside the vein. 

Blood sulfapyridine determinations were made by Af arshall’s method, pre- 
viously described for sulfanilamide.^^' 

There were 122 patients in whom a diagnosis of pneumococcus lobar 
pneumonia was made, and 1 3 patients in whom bronchopneumonia, or atypi- 
cal pneumonia, was found. Atypical pneumonias of possible virus etiology 
have been excluded from this series. 

Results 

Age Group, Sex, Race: In table 1 are given the age, sex, and race distri- 
bution of the 135 cases studied. The frequency of pneumococcus prieu- 
hionia in the younger age groups, and in males, is demonstrated. The pre- 
ponderance of colored over white patients must be qualified by annual census 
figures from Gallinger Alunicipal Hospital. These have shown a ratio of 
60-40 in favor of colored patients. 

Table I 

Distribution of 135 Cases According to Age, Sex, Race 


Age Sex and Race 


10-19 . . . 


. . . 14 cases 

Male white 


20-29 . 
30-39 . . . 


. . .32 cases 
. . .35 cases 

Male colored 

. . . .53 cases 

40-49. 


. . . 22 cases 

Female white 

.... 25 cases 

50-59 . . . 
60-69 . . . 
70-79 . . . 

• 80-89 . . . 


. . . 14 cases 
. . . 10 cases 
. . . 6 cases 
... 2 cases 

Female colored. . . . 

.... 24 cases 


Incidence of Types, Bacteremia, Deaths: There were 114 patients in 
whom a single pneumococcus type was isolated from the sputum. In 21 
additional patients more tlian one type was obtained by tlie Neufeld reaction. 
Because of the difficulty of classification, these have been included in table 2 
under a separate heading. The frequency of pneumococcus types found in 
tins series correlates closely with previous findings of Dowling and Aber- 
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nethy.^® Of interest is the fact that Type II is relatively infrequent as a 
cause of pneumococcus pneumonia in Washington. In the majority of in- 
stances, Types I to VIII pneumococcus were found, 58 per cent of the cases 
being caused by these types. 


Table II 

Incidence of Types, Bacteremia, Deaths 


Type 

No. Cases 

Bacteremia 

Deaths 

Single Types 

23 

7 

0 

1 

2 

li 

7 

2 

Ill 

22 

2 

IV 

8 

2 

1 

0 

V 

1 

0 

VI 

2 

0 

0 

VII 

8 

2 

0 

VIII 

8 

2 

2 

IX 

3 

0 

0 

X 

2 

0 

0 

XI 

1 

0 

0 

XII 

1 

0 

0 

XIII 

2 

0 

0 

XIV 

5 

0 

1 

XV 

1 

0 

0 

XVI 

2 

0 

1 

XVII 

1 

1 

0 

XVIII 

4 

1 

1 

XIX 

3 

0 

0 

XX 

1 

0 

0 

XXI 

3 

0 

1 

XXII 

3 

1 

3 

XXIV 

2 

0 

0 

XXVII 

1 

0 

0 

Multiple Types 

IV, VI 

1 1 

0 

0 

XVI, XX, XXXI 

1 

0 

0 

Ill, VII, XXI 

1 

0 

0 

XVII, XXXII 

1 

0 

0 

XXIX, XIV 

1 

0 

0 

X XIII, XXVIII 

I 

0 

0 

Il’l, X, XI, XVI, XVII 

1 

0 

0 

iiii viii..' '. 

1 

0 

0 

xn xvin 

1 

0 

0 

XVIII XIX XXI, XXIII, XXV 

1 

d 

0 

VI, xviii 

1 

0 

0 

HI XI, XVI 

1 

0 

0 

I VII, XX 

1 

1(XX) 

1 

IX, xiii 

1 

0 

0 

XVIII XI XX 

1 

0 

0 

VII XIII 

1 

l(XHI) 

0 

VIl’ VIII 

1 

1(VH) 

0 

0 

0 

XIV XV 

1 

O(VHI) 

ill xvii 

1 

0 

hi' XIX 

1 

0 

1 

0 

hi; IX 

1 

0 


135 Cases 

23 Bacteremia 

IS Deaths 





% Bacteremia (among 122 cases). . 
%Died 


...18.8% 

...11.1% 
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Blood cultures were taken on 122 patients. In 23 of these, bacteremia 
was discovered (18.8 per cent). This low incidence may be explained in 
part by the fact that most of these cultures were transferred for study to the 
Health Department laboratory, which is located some distance from the Mu- 
nicipal Hospital. We do not believe that the cases seen in Washington dur- 
ing the past season were any less severe than in former years. 

There were 15 deaths in this series, or a case fatality for the whole series 
of 11.1 per cent. No patients were excluded from the study because of in- 
sufficient treatment. The proportion of deaths among 99 non-bacteremic 
cases was 8 per cent; among 23 bacteremic cases, 21 per cent. An analysis 
of the deaths is given in table 3. 

Effects of Therapy on the Clinical Course: As have others,®"" we found a 
rapid fall in the temperature and pulse rate with sulfapyridine. In 93 pa- 
tients the temperature fell by crisis to 100 degrees in an average time of 16 
hours from the beginning of therapy. This group includes cases treated 
early as well as late in the course of the disease. In 23 patients defervescence 
occurred by lysis over a period of 48 hours or longer. In 19 patients we 
were unable to observe that the drug exerted any beneficial effect upon the 
febrile course of the disease. Although, in most cases, with the decline in 
temperature there was a rapid amelioration of symptoms, 'these findings were 
not so constant as seen in patients treated with type-specific serum. We 
would agree with Finland ^ that patients treated with sulfapyridine alone 
manifest evidence of illness for a considerably longer period of time. It 
has not been unusual, in our experience, to observe symptoms of intoxication 
which persist for two to four days after the temperature has become per- 
manently normal. 

We have seen numerous instances of rapid resolution of the pneumonic 
consolidation. In other instances resolution has proceeded at an unusually 
slow rate. Similar to the findings of others, we have observed six cases of 
relapses or recurrence occurring when the dosage was reduced before reso- 
lution was well advanced. In addition, we have seen reinfection with a dif- 
ferent type of pneumococcus in three patients,- within four to six weeks after 
complete recovery from the original attack of pneumonia. Our data on the 
immune response of patients treated rvith sulfapyridine alone indicate that 
t>^pe-specific immunity for the infecting pneumococcus develops at or about 
the time of recovery. 

Dosage: The amount of -drug given each patient varied considerably 
depending upon the presence or absence of toxic symptoms and the clinical 
response elicited. In the early part of this study a dosage of 2 grams was 
given initially. In the more recent cases, where particular attention has been 
paid to blood concentration, larger doses have been given initially (4 erams’l 
and oral therapy has been supplemented with intravenous infections of 
sodiimi sulfapyridine. The average total dosage given to these 135 patients 
was 29.6 grams. 

Complications: Six patients developed pleural effusion during or sub- 
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sequent to their acute febrile period of illness (an incidence of 4 per cent) . 
Diagnostic thoracentesis was performed in these patients as soon as the fluid 
was detected by physical examination or roentgen-ray. Subsequent removal 
of the fluid was performed as indicated by the clinical condition of the pa- 
tient. If respiratory embarrassment was present, an attempt was made to 
remove all of the fluid. Empyema occurred in five patients (incidence of 
3.7 per cent). The pneumococcus types isolated from these empyemata 
were; Types V, VII, IX, XVII and XX. It is interesting to note that in 
none of the 23 cases of Type I pneumonia did empyema develop. No other 
complications were present in this series. 

Observations upon Blood Concentration 

In 65 of the 135 treated cases, observations have been made upon the 
blood levels. These were made in the majority of instances at daily inter- 
vals during the acute febrile period and up to the time convalescence was 
established. A total of 250 separate determinations of the “ free ” sulfa- 
pyridine concentration in the blood was made, or an average of almost four 
determinations per patient. 

A correlation of the mean blood concentration with the clinical response 
obtained has been attempted. • In table 4 are summarized the therapeutic 
effects according to certain groupings of the mean blood levels. 


Table IV 

Relationship of Clinical Response to Mean Blood Concentration 


Blood Concentration 

Number 

of 

Patients 

Recovered 

Died 

Group I — 0-2.9 mg. % 

18 

17 

1 

Group 11 — 3-5.9 mg. % 

27 

24 

3 

Group I II — 6-8.9 mg. % 

13 

12 

0» 

Group IV — 9-11.9 mg. % 

7 

6 

It 


Clinical Response 


Crisis 


Crisis 


66 

90 


Lysis 


No 

Effect 

2 

5 

0 

It 


failure. 


i Denotes patient with diabetes and severe Type Vlll infection. Obtained no resDonse 
to scrum or drug. - uu response 


It will be seen that the largest number of patients are included in Groups 
I and II, those whose mean blood levels were 5.9 mg. per cent or below A 
large number of recoveries took place in these two groups of patients which 
corresponds to the findings of other investigators who have reported ex- 
cellent clinical improvement in patients whose blood levels were low Tl 
number of recoveries was also large in Groups III and IV, where the mean 
blood level was 6 mg. per cent or above. There were fewer deaths in thp 
latter two groups, only one of which could be attributed to failure of t e 
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The manner of clinical response demonstrated even more striking dif- 
ferences among the four groups. In Groups I and II there was the smallest 
percentage of patients exhibiting the phenomenon of crisis, and the largest 
number of those in whom the drug exerted little or no effect upon the tem- 
perature (“lysis” or “no effect”). By contrast, in those patients whose 
blood levels were 6 mg. per cent or above, there were only two whose re- 
sponse was not satisfactory. An explanation of the failure of patients to 
respond to sulfapyridine therapy was not clear in every case. In some pa- 
tients nausea and vomiting interfered with absorption of the drug and, con- 
sequently, effective blood levels were not achieved. In others, complicating 
factors were present which might have interfered with the response. In 
some patients there was no obvious cause for the failure to achieve a satis- 
factory result. An analysis of these factors is given in table 5. 

Table V 


Analysis of Cases Showing Poor Response to Therapy 


Group 

Case 

Manner of 
Response 

Remarks 

I 

(0-2.9_mg. %) 

1 

Lysis 

Nausfea and vomiting. 

2 

Lysis 

Nausea and vomiting: leukopenia. 


3 

Lysis 

Pleural effusion. 


4 

No effect 

Diarrhea, anemia, pleural effusion. 

II 

(3-5.9 mg. %) 

5 

No effect 

Moribund on admission. 

6 

Lysis 

No obvious cause. 

7 

Lysis 

No obvious cause. 


8 

Lysis 

No obvious cause. 


9 

Lysis 

No obvious cause. 


10 

Lysis 

Pleural effusion. 


11 

No effect 

Nausea and vomiting: pleural effusion. 


12 

No effect 

Severe anemia: leukopenia. 


13 

No effect 

C-V-renal disease: uremia. 


14 

No effect 

Empyema. 


15 

No effect 

Empyema. 

IV 




(9-11.9 mg. %) 

16 

Lysis 

No obvious cause. 

17 

No effect 

Severe diabetes. No response to serum. 


Although the number of cases in this series is small, the observations 
suggest that mean blood levels of 6 mg. per cent or above are desirable m 
patients being treated with sulfapyridine. 

Use of Sodium Sulfapyridine 

While this work was in progress, Marshall and Long^^ reported upon the 
use of sodium sulfapyridine in 30 patients with pneumococcus pneumonia. 
Indications for giving this compound to patients were two-fold . first, t e 
finding of low blood concentrations, usually the result of faulty absorption 
from nausea and vomiting, with poor clinical response ; and second, unusua 
severity of the pneumococcus infection. They have shown that blood eve s 
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of 5 to 8 mg. per cent can be attained with rapidity and maintained f or^ at 
least four hours. In their experience, patients given sodium sulfapyridine 
intravenously, in combination with sulfapyridine orally, obtained excellent 
clinical responses. * 

A preliminary note of our use of this new compound in the treatment 
of 10 patients has been reported.^^ Up to the present time, we have given 
sodium sulfapyridine, in one or more intravenous injections, to 25 patients 
with pneumococcus pneumonia. These are included in the 135 cases re- 
ported above. This therapy has been supplemented with the oral adminis- 
tration of sulfapyridine. 

A few of the early cases were given the sodium salt only after the pre- 
vious administration of the oral preparation had resulted in low blood con- 
centration or poor clinical response. The most recent cases have been given 
one injection of sodium sulfapyridine upon admission and sulfapyridine 
started by mouth simultaneously. 

The type of response elicited in these two groups of patients is portrayed 
graphically in charts 1 and 2. 

Chart 1 is the clinical record of a 29-year-old white male with Type I 
pneumococcus pneumonia of the right upper lobe. He was admitted to the 
hospital at the end of the first day of disease. Leukocytes were 29,700. The 
admission blood culture proved sterile. He was moderately ill. Oral sulfa- 
pyridine therapy was begun with 4.0 grams initially, followed by 1.0 gram 
at four-hour intervals. With administration of the third dose, he vomited a 
considerable portion of the previous medication and further oral therapy was 
temporarily stopped. Five hours after starting sulfapyridine therapy the 
blood concentration was only 1.1 mg. per cent, and by the following morning 
was 3.1 mg. per cent. There had been no appreciable effect upon his clini- 
cal course. He was then given 3.8 grams of sodium sulfapyridine intra- 
venously. At the completion of injection the patient vomited. The blood 
level rose to 13.2 mg. per cent in five minutes, dropped progressively to 8,3 
mg. per cent in one hour, 7.1 in three hours and 6.2 in seven hofirs. A 
second injection of sodium sulfapyridine was then given, with another 
prompt rise in the blood concentration to 13.3 mg. per cent and a gradual 
fall over a period of nine hours to 2.4 mg. per cent. After the first injection 
there was a precipitous fall in temperature to 100.4° F. which was not sus- 
tained. After tlie second injection, the temperature fell to normal by crisis 
Nausea and vomiting persisted for several hours. Convalescence was un- 
eventful. 


The patient represented in chart 2 was a 40-year-old colored female ad 
nutted to the hospital on the third day of disease. Consolidation of the 
lower left lobe was found. Pneumococcus Type II was obtained from the 
sputum by mouse inoculation. Blood culture proved sterile The dav aft 
admission the fourth day of disease, the patient was given 3.8 grams of 
sodium sulfapyridine intravenously. There was considerable nausea at mm 
pletion of the injection, but no vomiting. The blood levels recorded weTe 



1130 T. J. ABERNETHY, H. F. DOWLING, AND C. R. HARTMAN 

9.4 mg. per cent in one hour, and 7.5 mg. per cent in four hours. Two 
grams of sulfapyridine were given orally at the beginning of this injection 
and continued in doses of 1.0 gram every four hours. During the. course of 
this day the temperature fell by crisis to 100° F. in 12 hours. The following 
day the patient was given another injection of 3.8 grams intravenously be- 


"Wi W. 29 . .Ty-pe I -pneumococcus .pneumonia 



cause of the low blood level (1.2 mg. per cent), evidently the result of vomit- 
ing during the night. Following this second injection, there was again 
prompt rise in the blood level to 13.1 mg. per cent which fell in seven 

hours and was accompanied by marked clinical improvement. Sulfapyn me 
was continued during the next 48 hours, up to a total of 22 grams. T le 
patient made an uneventful recovery. 
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A summary of our experiences with sodium sulfapyridine is given in 
table 6. A discussion of the toxic reactions to this salt will be given below. 
As yet, the number of cases so treated is too small to justify any statistical 
study of the case fatality rate. However, our observations have shown that 


"M.B. ?,C.40. TypeH -pneumococcus pneumonia 




Results of the Intravenous Injection of Sodium Sulfapyridine 




Blood Concentration — mg. per 100 cubic centimeters 
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Toxic Reactions 

A summary of the toxic reactions noted in this series of 135 cases is 
given in table 7. The reactions encountered with the use of sodium sulfa- 
pyridine in 25 cases have been outlined above (table 6). Most of these find- 
ings have been previously described by others.®"’’ We have found 

gastrointestinal symptoms to be the most frequent reaction, occurring in 34.7 
per cent of all cases. In those patients treated with the sodium salt, 10, or 
40 per cent developed either nausea alone, or nausea with vomiting, follow- 
ing the injection of the drug. In our experience, sulfapyridine therapy has 
had to be stopped only rarely because of these gastrointestinal disturbances. 
Temporary discontinuance of the drug, administration of the crushed tablets 
in milk, the giving of aluminum hydroxide preparations after each dose, and 
the intravenous injection of 5 per cent or 10 per cent dextrose all have been 
of value in alleviating these unpleasant symptoms. 

Mild reduction of the red blood cells and hemoglobin values were noted 
in four patients. These required no treatment. Severe hemolytic anemia 
developed in one patient with a preexisting anemia, and was principally re- 
sponsible for her death. Another patient developed an acute hemolytic 
anemia during therapy, which responded promptly to transfusion. Leuko- 
penia and granulocytopenia were each observed in two patients. In none of 
these, however, did agranulocytosis occur. 


Table VII 

Toxic Reactions in 135 Cases 


Reaction 


Number Incidence — % 


Nausea, alone 15 

Nausea and vomiting — mild 17 

— severe 15 

Diarrhea 1 

Hemolytic anemia — mild 4 

— severe 2 

Leukopenia 2 

Granulocytopenia 2 

Hematuria 2 

Toxic psychosis 3 

Dermatitis 4 

Drug fever 3 


11.1 

12.5 

11.1 

0.7 

2.9 

1.4 

1.4 

1.4 

1.4 

2.2 

2.9 

2.2 


In 14 of the most recent cases, determinations of the non-protein nitrogen 
were performed at daily intervals. An elevation of 10 mg. per cent above 
the normal (25-35 mg. per cent) was observed during the course of theiapy 
in n of these patients, all of whom subsequently recovered. ^ In one patient 
who was under observation for chronic glomerular nephritis and who e- 
veloped a Type XVIII pneumococcus pneumonia, there was considera e 
nitrogen retention and exacerbation of nephritis when sulfapyridine therapy 
was instituted. The non-protein nitrogen rose from a level of 64 mg. per 
cent before therapy to 120 mg. per cent after nine grams of the drug ha 
been given over a period of 48 hours. 
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Hematuria was noted in two patients, both of whom received sodium 
sulfapyridine intravenously. In one of these patients the hematuria was 
transient and did not interfere with subsequent recovery. The other patient 
developed hematuria seven hours before death, which may have contributed 
to his demise. No cases of kidney stones have been observed by us. 

Cyanosis of an extreme degree was seen in eight patients (5.8 per cent), 
but because of the difficulty of evaluating this sign in the presence of pneu- 
monia it has been omitted from the tabular summary. Toxic psychoses were 
observed in three patients and were thought to be due to the drug. 

Dermatitis, characterized by a diffuse morbilliform eruption, was noted 
in four cases (2.9 per cent). This eruption, similar to that seen in cases 
treated with sulfanilamide, appeared 8, 11, 11 and 12 days, respectively, after 
the beginning of therapy, lasted 3 to 4 days, and in three instances was ac- 
companied by an exacerbation of temperature. 

Comment 

The results of the above study, conducted over a period of eight months, 
demonstrate the value of sulfapyridine in the treatment of pneumococcus 
pneumonia. The mortality rate of 11.1 per cent for the entire series of 135 
cases is at variance with other published reports. Pepper and colleagues ® 
have shown a mortality of 7 per cent among 400 cases of typed pneumococcic 
pneumonia. Finland et al.^ found a case fatality rate of 15 per cent in 95 
patients of a comparable age group. Although these variations have been 
found, it should be noted that each of these studies represents less than one 
year’s experience. Not until the drug has been given over several seasons 
to considerably more cases will a figure representing the true case fatality 
rate be obtained. We believe, however, that in the future, unless critical 
attention is paid to the diagnosis of pneumonia and to the proper selection of 
patients for treatment, a false and too optimistic view of the therapeutic 
effects may result. 

A comparison of sulfapyridine treated cases with those receiving type- 
specific serum is outside the scope of this communication. Such an analysis 
will be the subject of a subsequent report. Suffice it to say that the results 
here obtained compare favorably with those found in our serum-treated 
cases. It is interesting to note that in the period covered by this study, there 
were no deaths in 23 Type I cases. In the period between January ’l and 
September 1, 1938, there were 32 -Type I patients, studied under the District 
of Columbia Pneumonia Control Program, who received specific sejum 
treatment.^® Two of these patients died, giving a case fatality rate of 6 2 
per cent. Jn 16 untreated patients observed simultaneously tire mortalitv 
rate was 25 per cent, ^ 

Although there is a uniformity of opinion among various authors as to 
ffie method of administration of sulfapyridine, tliere is considerable variation 
m the views concerning what constitutes the optimum blood level of the dr 



1136 T. J. ABERNETHY, H. F. DOWLING, AND C. R. HARTMAN 

Pepper et al.® have stated that simple blood level determinations have limited 
value because of the fact that they have observed clinical improvement in 
patients whose level did not exceed 2 mg. per cent. Long,^“ on the basis of 
equally wide experience, has advised keeping the blood concentration between 
4 and 6 mg. per cent during the first three or four days of treatment in order 
to achieve the best results. On the basis of our observations we believe tliat 
frequent blood level determinations are of definite value in the treatment of 
these cases. Notwithstanding the fact tliat certain recoveries do take place 
in patients whose blood levels are low, we believe that results are more satis- 
factory if the mean blood concentration is 6 mg. per cent or above. A sig- 
nificant ditference between the clinical response of patients having high and 
those with low blood levels has been shown. Whereas 90 per cent of pa- 
tients with mean blood concentrations above 6 mg. per cent recovered by 
crisis, only 66 per cent of those with levels below 6 mg. per cent recovered in 
this manner. The importance of similar correlation studies between blood 
level and recovery is obvious. 

Our studies on the soluble salt, sodium sulfapyridine, have shown that 
this drug is of value as a supplement to the oral administration of sulfa- 
pyridine. The rapidity with which high blood concentrations can be at- 
tained makes it particularly useful in severely ill patients in whom a speedy 
therapeutic effect is desired. In patients whose blood levels are low and who 
are not responding to the oral preparation, it is a valuable therapeutic addi- 
tion. Although certain toxic reactions, notably nausea, vomiting,, hema- 
turia, have followed its use, we believe that more extended clinical trial of 
this drug is justified. 

Summary and Conclusions 

1. A series of 135 cases of pneumococcus pneumonia treated with sulfa- 
pyridine and sodium sulfapyridine is reported. 

2. A mortality rate of 11.1 per cent was found in the entire group of 
patients. The incidence of death among 99 non-bacteremic cases was 8 per 
cent; among 23 bacteremic cases, 21 per cent. No deaths occurred in the 23 
Type I treated cases. 

3. The toxic reactions and the effects of therapy upon the clinical course 
of the disease have been discussed. 

4. In a group of 65 patients, in whom 250 blood concentration deter- 
minations were done, those showing mean. blood levels of 6 mg. per cent or 
above had a more satisfactory clinical response. 

5. Our experiences with the use of the soluble sodium sulfapyridine in 25 
cases have been given. The value of this drug in the treatment of severely 
ill patients, or in those whose response to the oral preparation is poor, has 
been discussed. 
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EXPERIENCES IN THE TREATMENT OF 
LOBAR PNEUMONIA 


By Lawrence D. Thompson, M.D., Joseph C. Edwards, M.D., and 
C. L. Hoagland, M.D., St Louis, Missouri 


During the winter of 1938-39 the opportunity was presented to study 
the incidence of pneumococcus infection in a group of hospitals in the St. 
Louis area. We also observed the therapeutic effects of type specific rabbit 
serum and sulfapyridine in two series of cases. In this paper no attempt is 
being made to review the literature nor to enter into a discussion of the 
mode of action of sulfapyridine. We merely desire to present two series of 
cases, one drug treated and one treated with type specific rabbit serum so 
that as other similar series are reported a composite picture may evolve which 
eventually will be a guide in the future treatment of pneumococcus pneu- 
monia. 

The “ quellung ” method of typing was used. In all, 624 type deter- 
minations were made on various materials, comprised chiefly of sputum and 
throat swabs but including blood cultures, pleural fluids, lung punctures, 
pericardial fluid and synovial fluid. This method of typing pneumococci 
proved very satisfactory. On 10 occasions a repetition of the test was re- 
quired in order to determine the type. The direct typing failed in 59 cases 
where mouse culture later revealed the type. Direct typing and mouse cul- 
ture disagreed in only two cases. In eight cases pneumocoQci were present 
but no type could be determined. This suggests that these eight cases were 
of some type other than the 1 to 30 for which we tested. Many of these 
examinations were made on material from patients who did not suffer from 
pneumococcus pneumonia. 

Three hundred and forty-nine determinations were made on^ material 
from patients suffering from pneumococcus pneumonia. The incidence of 
the types is based on the study of this group of 349 cases. The number of 
cases of each type and the percentage of the whole group are shown in table 1. 

Through the kindness of Dr. Joseph Bredeck and Dr. Emanuel Sigoloff 
of the St. Louis Department of Health we have placed for comparison the 
incidence of types determined in a total of 851 cases of pneumonia reporte 


* Read before the American Therapeutic Society May 13, 1939. 

From the Department of Medicine of Washington University, School > 

Louis, Missouri. Mnai- 

The work was made possible by grants to the Washington cnorifir rabbit 

cine from Eli Lilly and Company of Indianapolis who also supplied the . P rnmnanv 
serum. Sulfapyridine was available through the courtesy of 9 lahnratorv 

The authors are indebted to the St. Louis Department of Health and ^ 
and clinical staffs of practically all the hospitals in St. Louis and St. Louis C ty 

Particular thanks should be extended to Dr. A. P. Rowlette 
accommodations in the City Hospital and to Dr. S. H. Gray and Dn ^ r 

the laboratory department of the City Hospital for their many suggestions 
use of the laboratories. 
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this winter. The greater part of this series of 349 cases was, of course, in- 
cluded in the total of 851 cases. It is obvious from a study of the table that 
the small series of 349 cases represents in fairly accurate detail the incidence 
of the types of pneumococci in the St. Louis metropolitan area for this year. 


Table I 


Percentage of Incidence of Pneumococcus Types 
Series of 349 Cases. Compared with Health Department Survey, 
November, 1938 to July 1, 1939 


Type 

No. of 
Cases 
in 

Series 

% 

Incidence 

in 

Series 

% 

Incidence 

Health 

Dept, 

Type 

1 

1 

No. of 
Cases 
in 

Series 

.% 

Incidence 

in 

Series ■ 

.% 

Incidence 

Health 

Dept. 

I 

— 

18.6 

16.6 

XVI 


2.0 

0.58 

I combined 




XVII 


0.57 

1.6 

with other 




XVIII 


0.57 

1.6 

types 


1.7 

1.6 

XIX 


4.5 

. 3.6 

Total I 


20.3 

18.5 

XX 


1.7 

1,2 

11 


2.8 

2.8 

XXI 


0.28 

0.9 

III 

38 

10.8 

12.2 

XXH 

6 

1.7 

0.7 

IV ' 

15 ' 

4.2 

5.2 

XXIII 

4 

1.1 

2.2 

V 

30 

8.5 

6.2 

XXIV 

— 

— 

0.82 

VI 

21 

6.0 

4.8 

XXV 

6 

1.7 

1.0 

VII 

26 

7.4 

6.5 

XXVI 



— 


VIII 

24 

6.8 

8.3 

XXVII 

— 



0.35 

IX 

3 

0.85 

2.1 

XXVI 1 1 

4 

1.1 

0.35 

X 

3 

0.85 

0.82 

XXIX 

7 

2.0 

1.5 

XI 

2 

0.57 

1.6 1 

XXX 




XII 

3 

0.85 

0.58 ^ 



t 

1 

XIII 

6 

1.7 

1.6 1 

Multiple type 

30 

8.5 

9.04 

XIV 

4 

1.1 

2.5' 

Types not de- 

4 

1.1 

0. 

XV 

4 

1.1 

1.5 

termined 





In the study of this table it is interesting to note that Type I occurs most 
often. Type III with the next greatest frequency, followed by Type V. 
Types VII, VIII, VI, XIX, IV and II follow in the order mentioned. In 
four cases where there was a definite pneumonia a pneumococcus was found, 
but the type could not be determined. In 30 cases or in 8.5 per cent multiple 
types occurred. Six of these, however, were combined with a Type I organ- 
ism. We observed no cases of pneumonia due to pneumococci of Tvnes 
XXIV, XXVI, XXVII or XXX. 

So far as therapy is concerned, this group of 349 cases of pneumonia is 
furtlier divided as follows : One hundred and twenty-six cases were treated 
with type specific rabbit anti-serum. The types comprising this ^roun were 
Tjqies I, II, V, VII, VIII and XIV. One hundred and six cases were 
treated with sulfapyridine. Thirty-two cases were treated with an experi- 
inental rabbit serum which in the laboratory animal had suggested tlie pos- 
sibility of having some “broad coverage” properties. In 85 cases not 
treated by the serum or the drug, the diagnosis of pulmonary involvement 
was verified by roentgen-ray of the lung. These cases were chiefly patients 
who had a definite pulmonary involvement but who were suffering in such 
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mild degree that no specific therapy seemed to be indicated. No deaths oc- 
curred in this group. As a rule, however, it is best to treat any case spe- 
cifically as soon as the diagnosis is made, regardless of the seemingly mild 
clinical appearance of the infection. 

Type Specific Rabbit Serum Treated Cases 

Among the 126 cases treated with type specific rabbit serum there were 
10 deaths, giving a gross mortality rate of 7.9 per cent. In the detailed 
study of this group which follows, five cases were not included since they 
died under 24 hours after serum was given. 

Table II 

'Cases not Included; Died on Day Admitted 


Type I 

F — 66 — 8th day — 3 lobes — bacteremia — given 400,000 Units — died 20 hrs. (SSS neg.) 

M — 63 — 10th day — RML — empyema — bacteremia — given 140,000 Units — died 12 hrs. 
(SSS neg.) 

F — 49 — 5th day — LLL — diabetic coma — bacteremia — given 140,000 Units — died 20 hrs, 
(no SSS) 


Type V 

F — 5 — 6th day — ^LUL-LLL — empyema — bacteremia — given 140,000 Units — died 8 hrs. 
(SSS neg.) 


Type Vni 

M — 60 — 8th day — 2 lobes — uremia — NPN 80 — bacteremia — given 180,000 Units — died 12 
hrs. (No SSS) 


These five cases all revealed a bacteremia and Avere seen late in the dis- 
ease; all but one had serious complications. In three of the five deaths, 
the polysaccharide skin test was negative at the time of death and in two 
cases, the polysaccharide skin test had not yet been done at the time of death. 
None of these cases showed a sudden drop in blood pressure or other evi- 
dence of an immediate reaction which could have been caused by the serum 
administration, and so might have contributed to their sudden deaths. 
Since it was our feeling that these cases had not been treated adequately, we 
have eliminated them from the detailed analysis. 

Thus we may consider a series of 121 cases of pneumonia treated wit 
type specific rabbit anti-serum with five deaths giving a mortality rate of . 
per cent. 

Table 3 shows this series analyzed as to type incidence, the incidence o 
bacteremia occurring in each type, the number of patients who recovere , 
the number Avho died, and the individual mortality rates for the various 
types. As is to be expected, the five deaths which occurred were all m cases 
with bacteremia; on the other hand, there were 14 other patients wit ac- 
teremia who recovered. 
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Table III 

121 Pneumonia Cases— Treated with Type Specific Rabbit Antiserum 
Type and Incidence — Bacteremia — Mortality Rate 


Type 

Total Cases 

Bacteremia 

No. Recovered 

No. Died 

Mortality Rate 

I 

59 

8 

57 

2 

3.38 

II 

13 

2 

12 

1 

7.1 

V 

15 

S 

13 

2 

13.3 

VII 

13 

2 

13 

0 

0.- 

VIII 

19 

2 

19 

0 

0. 

XIV 

2 

0 

2 

0 

0. 


121 

19 

116 

5 

4.13 per cent 


Table 4 is an attempt to analyze the series by separating the cases which 
were seen early enough in the disease to receive what was considered to be 
adequate treatment from those cases which were first seen after four days. 
Since none of the patients died who were seen before the sixth day, it is fair 
to state that no patients treated on the fifth day or sooner died, whereas five 
deaths occurred in patients who had received their first serum, two on the 
sixth, and one on the eighth, fourteenth and twenty-first days, respectively. 

Table IV 

Relationship — Day of Disease — ^Serum First Given — Mortality 


Type 


Serum first given within 
96 hrs. of onset 


Serum given 96 hrs. or later 
after onset 


No. Cases No. Recovered No. Died No. Cases No. Recovered No. Died 


I 

38 

38 

0 

21 

19 

. 2j 

f 6th day 
i.l4th day 

II 

9 

9 

0 

4 

3 

1 

8th day 

V 

6 

6 

0 

9 

7 

2 I 

r 6th day 

VII 

9 

9 

0 

4 

4 

0 

t21st day 

VIII 

11 

U 

0 

8 

8 

0 


XIV 

2 

2 

0 

0 

0 

0 


Total 

75 

75 

0 

46 

41 

5 



Table 5 shows the relationship between tlie type of the organism and age 
of the patient and deaths. In agreement with many previous studies.it was 
found that the deaths all occurred in patients 40 years of age or over. 


Table V 

Relationship— Type— Age— Deaths— Serum Treated Cases 


Type 

Under 40 yrs. 

Recovered 

Died 

Over 40 yrs. 

Recovered 

1 

39 

39 

0 

20 

18 

II 

9 

9 

0 

4 

3 

V 

8 

8 

0 

7 

5 

VII 

8 

8 

0 

s 

E 

VIII 

XIV 

9 

2 

9 

2 

0 

0 

10 

0 

O 

• 10 

0 

Total 

75 

75 

0 

46 

41 


Died 


2 

1 

2 

O' 

0 

0 


f57 

\63 

SO 

64 

40 


yrs. 

yrs. 

yrs. 

yrs. 

yrs. 
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Of the 116 who recovered, 94 or 81 per cent displayed a crisis (normal 
temperature within 24 hour period after administration of serum) . Twenty- 
two or 19 per cent recovered by lysis (temperature falling to normal within 
a period of 48 hours or longer). 

Table 6 shows the incidence and extent of the immediate reaction to the 
administration of rabbit serum. We observed a sharp reaction in three 
patients, two of whom recovered. Since the other patient who ultimately 
died lived for 14 days following the administration of the serum, it is our 
feeling that death could not be attributed to shock or serum administration. 
This patient at autopsy showed a complicating endocarditis with vegetations 
on the aortic valve and was also a chronic alcoholic ; he had received 280,000 
units of serum. 


Table VI 

Incidence of Immediate Reaction to Intravenous Rabbit Serum 


Type 

* 

Recovered 


Died 


Total 

Total • 




Mild 

Moderate 

Severe 

Cases 

Reactions 

I 

19 

■ 

1 

1 

1 

0 

1 

(lived 14 days) 

59 

29 

II 

2 


1 

0 

0 

0 

13 

5 

V 


B 

0 

0 

1 

(lived 7 days) 

0 

15 

11 

VII 



0 

0 

0 

0 

13 

4 

VIII 


1 

0 

... 



19 

6 

XIV 

1 

0 

0 

- 

- 

- 

2 

1 

Total 

36 

IS 

2 

1 

1 

1 


56 or 
46.2% 


Mild — 37 or 30.5% Moderate — 16 or 13.2% Severe — 3 or 2.4% 

Mild — chill — less than_l° temp. Moderate — chill — more than T temp. Severe — shock. 


Table 7 shows the incidence of serum sickness in the 116 patients who 
recovered. By “ mild ” it is meant that the patient had scattered urticaria. 
By “ moderate ” we indicate urticaria and one to two degrees of fever with 
joint pains lasting not more than 48 hours. By “ severe ” we indicate tliose 
who had more severe urticaria combined also with fever and swelling of the 
joints, the duration of which was more than 48 hours. 

It is interesting to note that the total incidence of 25.8 per cent serum 
sickness is considerably lower than the incidence formerly associated witi 
the administration of horse serum. 

It would appear that there was some factor in the type specific serum 
for types V and VII which tended to cause these severe reactions as none 
occurred with the use of Types I, II, VIII, and XIV serum. All of the 
sera were adequately tested for thermal reactions before being use c mica y 
and were found satisfactory. 
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Table VII 

Incidence Serum Sickness — 116 Patients Who Recovered 


Type 

Total No. of 
Cases 

Mild Reaction 

Moderate 

Reaction 

Severe 

Reaction 

1 

57 

10 

5 

0 

II 

12 

1 

0 

0 

V 

13 

2 

1 

2 

VII 

13 

2 

0 

3 

VIII 

19 

4 

0 . 

0 

XIV 

2 

0 

0 

0 

Total 

116 

19 

6 

5 


Total of 30 cases of serum sickness — ^incidence 25.8 per cent. 


Technic of Serum Administration 

After typing of the sputum which was obtained after the patient had 
washed the mouth thoroughly witli normal saline solution, the tests for sen- 
sitivity to rabbit serum were performed. One-tenth c.c. of a 1 ; 100 or a 
1 ; 10 dilution of normal rabbit serum in physiological saline was injected 
intracutaneously on the forearm and one drop placed in the conjunctival space 
of one eye. The absence of conjunctivitis was noted before this was done, 
and a careful history regarding allergy or previous serum administration 
was obtained. Epinephrine 1 ; 1000 in a hypodermic syringe was ready for 
use before the tests were done. If the tests were negative after 15 minutes, 
1 c.c. of a 1 : 10 dilution of the therapeutic serum was given intravenously, 
slowly, over a period of five minutes. The blood pressure and pulse were 
noted before and five minutes after this was given, and the blood pressure 
cuff was left in place to facilitate readings every few minutes during tlie next 
hour. If there was no reaction or fall in blood pressure exceeding 20 mm 
mercury, the balance of the serum was then given slowly by the gravity 
method, allowing at least one hour for 100 c.c. of serum, rvliich amounted in 
most instances to 100,000 units. 

If a drop in blood pressure of more than 20 mm. Hg occurred, or if the 
patient had any increase in respiratory difficulty and/or pulse rate increase 
of more than 30 beats per minute, the injection was stopped and epinephrine 
was given. Although a significant drop in blood pressure occurred in sev 
eral cases it was possible to continue the administration of serum cautiouslv 
after a few minutes' interval. Only in the presence <j£ hives or severe 
respiratory distress and fall in blood pressure was epinephrine necessary T,! 
many rases aspirin was given before the serum. It was felt that periians 
he aspirin decreased the severity but did not affect the incidence of chill and 
Uiermal reactions. No controlled study was made of the effect of asoirin 
There was no appreciable difference in reaction or therapeutic efScienev ,n 
cases where the serum, was given diluted with 200 c.c. of normal ^ 
when given in concentrated form. ahne or 

Table 8 indicates the amount of serum administered in the group of cases. 
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The total is being presented merely to show the relatively small dosage used 
as compared with recent recommendations. It is our belief that the use of 
the type specific polysaccharide skin test which was used routinely in all the 
serum treated cases enabled us to gauge the optimum dosage of serum 
therapy, thus effecting a considerable saving of serum. The application of 
the polysaccharide skin test in this respect is more fully discussed in another 
report, which has been accepted for publication in the Journal of the Ameri- 
can Medical Association. 


Table VIII 

Pneumonia Cases Treated — Specific Rabbit Antiserum 
Amount of Serum Administered — Number of Doses 


Type 

Average Amount- 

-Units Limits — Units 

Average No. Doses 

Limits 

I 

116,000 

40,000-280,000 

1.6 

1-6 

II 

160,000 

120,000-340,000 

1.8 

1-6 

V 

160,000 

100,000-360,000 

2.0 

1-6 

VII 

125,000 

80,000-220,000 

1.5 

1-3 

VIII 

117,000 

60,000-220,000 

1.3 

1-3 

XIV 

90,000 

80,000-100,000 

2.0 

1-3 


No figures are being presented as to the length of stay in the hospital be- 
cause the different economic conditions encountered made such figures worth- 
less. The well-to-do patients could go home early and receive adequate care, 
or stay longer with special nursing as they desired. The poor patients were 
kept in the hospital only as long as necessary. 


Incidence of Complications 

In this series of 121 cases the complications due to pneumococcus in- 
vasion elsewhere than the lungs consisted of 12 cases of empyema; 9 type I; 
1 type II ; 2 type V. Of these, one patient of the type I group died. There 
was one case complicated by otitis media occurring in the type I group, with 
complete recovery. There were two cases of endocarditis, both of whom 
died. One occurred in the type I group and one occurred in the type V 
group. The type V case also had empyema which was. not included in the 
12 cases of empyema recorded above. Four of the five deaths in the total 
series were in cases presenting complications. 


SULFAPYRIDINE TREATED CASES 

The series of 143 cases of pneumonia comprised 106 noted previously 
in this report in the discussion of the general type incidence of pneumococcus 
pneumonia and 37 additional untyped cases of pneumonia proved by dinica 
signs and roentgen-ray of the chest. The majority of these 7 cases were in 
infants and children ; smears had shown the presence o pneumococci in a 
but six. Pneumonia in these six cases may have been due to organisms or 
virus other than pneumococcus but since no deaths occurred among the six 
they are included in the series. The one death listed in tiis group o 
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cases was in an elderly man of 79 years with myocarditis, and autopsy 
showed pneumococci by smears but cultures were not done. 

In the series of 143 there were 13 deaths giving a gross mortality rate 
of 9.09 per cent. One case is not included in the detailed study below as she 
was admitted in a moribund state and died shortly after admission. This 
patient was a female 60 years of age, admitted on the sixth day of disease 
with left lower lobe involvement. Later information revealed that she had a 
bacteremia with a Type III pneumococcus. She was given 4 grams of 
sulfapyridine but died within six hours. 

Table IX 

Sulfapyridine Treated Cases — Type Incidence — Mortality Rate 
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Table 9 shows the type incidence combined with the incidence of bac- 
teremia and the mortality rate. The significant points are the relatively 
large number of cases of Type III, there being 25 such cases with three in- 
stances of bacteremia and four deaths. Two of the deaths were in bac- 
teremia cases and two of the cases which died did not show bacteremia. This 
gives a mortality rate of Type III cases treated by sulfapyridine of 16 per 
cent, which is comparable to other reports. It is also interesting to note that 
in this group there were seven cases where multiple types occurred but where 
there were no deaths. 

Table 10 shows the relationship of age groups of patients; the bacteremia 
incidence and the mortality rate. There were three deaths in the age group 
under two years ; one of these deaths was in a girl three months of age with 
a pneumonia of Type XIII with complicating pyo-pneumothorax and bilateral 
otitis media. This patient had not been seen before the fifth day of the dis- 
ease. The second patient was a child just under two years with a Type V 
pneumonia and a positive blood culture, seen first on the sixth day of disease. 
The third case was a three weeks old infant in which no typing was secured. 
Treatment was instituted after the fourth day of disease with death on the 
third day of drug therapy. There were no deaths in the age group between 
2 and 40 years of age. There was a total mortality rate of 8.4 per cent. A 
significant point is that in this group 98 cases were treated within five days 
of onset and thus, theoretically, received adequate treatment; nevertheless 
two of these patients died. The majority of deaths occurred in patients 
seen for the first time on the fifth day or later. 

•. Table X 

Sulfapyridine Treated Cases — ^Age — Day of Disease — Mortality Rate 

Age No. Cases Bacteremia Recovered Died Mortality Rate 

0 ^ 

2-10 
11-20 
21-30 
31-40 
41-30 
51-60 
61-70 
71- 

Total 


Treated within 96 hrs. — 98 cases — 2 deaths 
Treated later than 96 hrs. — 44 cases — 10 deaths 


27 

0 

24 

26 

1 

26 

18 

0 

18 

8 

0 

8 

17 

0 

17 

9 

1 (died) 

8 

13 

2 (died) 

9 

13 

1 

13 

11 

0 

7 

142 

5 

130 


3 
0 
0 
0 
0 
1 

4 
0 
4 

12 


7;3 

0.0 

0.0 

0.0 

0.0 

11.1 

30.9 

0.0 

36.3 

' 8.4% 


Incidence of Complications 

Of the 142 cases treated with sulfapyridine, eight had complications 
caused by pneumococci. Four were empyema; four otitis me i^ 

There was one death among the four with empyema. ree cases a 
arteriosclerotic heart disease with decompensation; one of these le . n 
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Other patient who died had periods of auricular fibrillation. There were 
seven patients who had more than one type of pneumococcus in the sputum, 
none of whom died. 

Administration of Sulfapyridine 

Sulfapyridine was given according to age and weight of the patient. In 
general, however, all adults without renal or hepatic complications were given 
1 gram every hour for the first four hours, then 1 gram every four hours 
night and day until the temperature had remained normal or not above 
100.5° F., or 38° C. for at least two days. Rarely was it necessary to ex- 
ceed a total of 30 grams for adults. 

We gave 0.15 gram every four hours to infants under three months of 
age; 0.3 gram to those six months to one year of age; and the same every 
three hours to those one to two j^ears old; 0.6 gram every four hours for 
five year olds and 0.9 gram every four hours in the 12 year age group. The 
rule of giving 0.1 gram per kilo of body weight may result in too small a 
dose for children and infants. Crushing the tablets and administering them 
in a mixture of apple sauce, syrup or in gelatin capsules is useful at times. 

The daily dose necessary to effect a concentration of 5 to 10 mg. per cent 
varies for different individuals. There is a marked variability in the ab- 
sorption of the drug in different persons. The above level was found satis- 
factory but the effective level, as judged by the concentration in the blood, 
varies. 

The precaution observed in the use of sulfanilamide, of not simultane- 
ously giving magnesium sulfate, was likewise exercised here. Very seldom 
was it necessary to give methylene blue, but when given, the intravenous 
route was used because it seemed to cause less nausea than the oral adminis- 
tration. 

Attention should be called to the need for careful, observation of the 
blood counts, and of the urine, both during and several days after admin- 
istering sulfapyridine. If gross hematuria, “ stones ” of sulfapyridine or 
severe decrease in number of blood cells of either variety, occurs, sulfa- 
pyridine should be discontinued and liberal amounts of fluid given by mouth 
or as 5 per cent glucose in saline by vein. 

Toxic Manifestations 

Two patients had “ drug fever,” one of these had a rash which disap- 
peared when the drug was discontinued. There were three cases exhibiting- 
a patchy erythema due to sulfapyridine. The occurrence of microscopic 
hematuria was rather frequent. No cases of gross hematuria were seen and 
no cases of proved renal calculi, due to sulfapyridine, were observed. It 
may be significant that no attempt was made to concentrate the drug in the 
scrum by limiting fluid, but on the other hand, fluids were forced to a total 
of 3 to 5 liters per day in all drug treated cases. Due to the fact that in 
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two cases the plasma non-protein nitrogen rose after sulfapyridine therapy, 
the drug was not used in elderly patients showing evidence of marked renal 
damage. One case of Friedlander’s pneumonia (not included in the series) 
developed jaundice one month subsequent to three weeks of sulfapyridine 
therapy (6 grams daily for two weeks and 3 grams daily for one week) . All 
gastrointestinal and genito-urinary and gall bladder examinations were nega- 
tive. Recovery from the jaundice was slow but complete. 

In two patients of this series the erythrocyte count dropped by 1,000,000 
cells in 24 hours, so the drug was discontinued. The patients recovered. 
There was no jaundice or untoward reaction. No case of agranulocytosis 
was encountered. In 48 per cent of the patients nausea and vomiting in- 
cident to the administration of sulfapyridine occurred. If the vomiting be- 
came too severe and interfered with nutrition the drug was discontinued, 
or in a few cases the sodium salt was given by rectum. Many times the 
administration of the drug, crushed and mixed with food or placed in cap- 
sules was followed by improvement in the nausea. The parenteral use of 
normal saline solution did not help the nausea greatly. Others have found 
the use of oxygen inhalation, especially 100 per cent oxygen, helpful in 
relieving nausea due to sulfapyridine. 

Of the 130 drug treated cases that recovered the temperature dropped to 
normal in 74 patients within 24 hours and in 93 of the patients the tem- 
perature was normal within 48 hours. 

Discussion 

Due to a number of factors the serum treated series and the drug treated 
series are not comparable. No Type III patients received serum. There 
was a much larger percentage of infants and young people in the drug treated 
cases than in the serum treated cases. The series of drug treated cases con- 
tained a relatively small number of Types I, II, V, VII, VIII and XIV. 
Certain points, however, seem to be significant: (1) In the serum treated 
cases there were no deaths in the small groups of Types VII and VIII al- 
though the percentage of bacteremia in these groups was 15.3 per cent for 
Type VII and 5.2 per cent for Type VIII. In the drug treated cases there 
was one death each in Type VII and in Type VIII, neither of which dis- 
closed a bacteremia. (2) In both series the highest mortality rate was in 
the individuals over 40 years with the secondary peak of mortality in the 
drug treated cases in those under two years of age. (3) In the serum 
treated series there were no deaths among the patients seen for the first time 
before the fifth day. In the drug treated series there were two deaths when 
the patients were seen early enough in the disease to receive, theoietically, 
adequate treatment. (4) Ninety- four or 81 per cent of the 116 serum 
treated caSes recovered by prompt crisis, whereas, only 74 of the 130 patients, 
or 56.9 per cent of those who recovered in the drug treated group had a drop 
in temperature to normal within 24 hours. Pertinent in this connection is 
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be observation that after the crisis in the serum treated cases, the patient 
ras practically well, clinically, whereas in the drug treated cases the patient 
ras still very sick for several days after defervescence of temperature and 
requently required continuous administration of oxygen. 

Although an effort was made to maintain a blood concentration of 5 to 
0 mg. per cent of the drug, it is interesting to note that the majority of the 
»atients who recovered did so within the first 24 to 48 hours with the con- 
entration in the blood varying between 2 to 16 mg. per cent in different 
ases. 


Conclusions 

1. The specific rabbit anti-pneumococcus serum appears to be a very 
effective form of treatment for pneumonia caused by pneumococci of Types 
i, II, V, VII, VIII and XIV. 

2. Sulfapyridine is of great value in the treatment of pneumococcal pneu- 
nonia, and, particularly with the Type III organism against which specific 
serum therapy has not been markedly effective. 

3. Sulfapyridine is of value in the treatment of pneumococcal pneumonia 
where for one reason or another typing cannot be performed or where type 
specific serum cannot be secured. It is also of value in selected cases when 
combined with serum therapy. 

4. Regardless of the method of treatment, the age group of the patients 
bears a very definite relationship to the mortality rate. 

5. Regardless of the method of treatment, the day of disease upon which 
treatment is instituted bears a very^ definite relationship to the mortality rate. 


STUDIES IN PERIPHERAL VASCULAR DISEASE 

I. INTRAVENOUS CALCIUM IN. OCCLUSIVE VASCULAR 

DISEASE === 

By H. S. Weichsel, M.D., Netv York, N. Y. 

The use of calcium in obliterative vascular diseases is not a radically 
new departure. Its use in these conditions, by the venous route, has not to 
my knowledge been previously reported. Bernheim and London ^ have ad- 
ministered calcium orally in some cases and have reported some success in 
spastic conditions. The mode of action has, however, not been adequately 
explained. 

In order to reduce to a minimum the amount of fluid used in saline 
therapy of obliterative arterial diseases, calcium gluconate was employed, 
in 10 per cent solution, in amounts of either 10 or 20 cubic centimeters. 
This was substituted for the 300 cubic centimeters of 5 per cent sodium 
chloride solution commonly used in some clinics for peripheral arterial dis- 
ease. The idea was to find out, if possible, whether a salt, per se, exercised 
the main effect or whether a relatively large amount of fluid played any im- 
portant part in the results obtained. A report on this point will be made in 
the near future. 

Calcium salts were injected intravenously in a number of cases. In 30 
of these I’ecordings were made, with the Tycos recording oscillometer, of 
pulse amplitude before and after injection. In other cases, observations 
were made with the Pachon-Boulitte oscillometer. Both instruments showed 
an appreciable augmentation of the pulse amplitude in a considerable number 
of cases. 

The most striking phenomena, however, were clinical. Most noteworthy 
were relief from pain and increased ability on the part of the patients to 
walk. This needed explanation. 

Following the intravenous injection of calcium salts, there is a general- 
ized flush and sensation of heat, starting usually in the throat, and spreading 
gradually all over the body. This occurs in normal persons as well as in 
those with impaired peripheral circulation. No rise in blood pressure is ob- 
served. With considerable constancy, a drop is noted in both systolic and 
diastolic levels, more marked in the diastolic as a rule. This fall in blood 
pressure has also been observed by others.®’ ■*’ There is also, quite con- 
stantly, a slowing of the pulse rate. Nausea occurs occasionally. The ex- 
treme thirst which follows infusion of hypertonic saline solutions is not 

* Received for publication October 4, 1938. , , t. tt i -kt \r i 

From the Peripheral Vascular Clinics, Sydenham and Lebanon Hospitals, New York 

j 

The writer wishes to thank the Sandoz Company whose New York office supplied the 
calcium gluconate used in the earlier stages of this work. 
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present 3 .fter calcium injections. This would indicate that tissue fluids are 
not suddenly withdrawn from the tissues in order to dilute to isotonicity the 
excess salt, thereby rapidly increasing the blood volume. If , the blood vol- 
ume is not increased, how are we to account for what seems to be increased 
circulation? There must be some specific action of the calcium ion, and 
this action would seem to be essentially vasodilator. 

Little has been written concerning the action of calcium on blood vessels. 
There is considerable published work on the cardiac action which has been 
admirably summarized by Berliner.” There is some disagreement, but the 
bulk of evidence seems to bear out the contention that calcium acts as a vaso- 
dilator. The effect of calcium on tlie autonomic nervous system is also not 
yet finally established. The effect of calcium on smooth muscle has been 
observed to be antispasmodic. These three factors evidently play some part 
in the mechanism of the findings previously mentioned. Which action is 
dominant, or what their interrelation may be, is not yet clear. Let us eval- 
uate them separately and then try to correlate them in regard to their con- 
certed action in vivo. 

The general flush and the feeling of warmth after the infusion of cal- 
cium salts lead one to believe that superficial vessels are being dilated. How 
else does the skin become red and hot? This impression is strengthened by 
the sensation of heat in an extremity which had previously been cold for 
months or years because of deficient circulation. This view is shared by 
Sollman,®® Zondek,^® and Hunter.^^ Major and Stephenson point out that, 
the administration of calcium salts reduces the hypertension induced by 
methjdguanidin. They ascribe a vasodilator action to calcium. Mancke 
explains increased heart action after the administration of calcium as due to 
coronary dilatation, with increased flow of blood to the heart muscle. Hoch- 
rein observed the dilator action of calcium on coronary vessels even after 
complete denervation of the heart. Schmidt found that perfusion with 
calcium salts induced a vasodilatation in the frog, cat and rat. The flow, 
measured by drops per minute, increased 11 to 50 per cent over the normal 
rate. 

Figure 1 is an oscillometric record obtained in a man with long estab- 
lished thromboangiitis obliterans. It will be observed that pulsation before 
injection is small. After injection of 2 gm. of calcium gluconate, pulsation 
is definitely increased. Ten minutes later the pulsation is still larger, and 
after 20 minutes it is about three times the original amplitude. This does 
not mean that the actual blood flow has increased in exactly tliat proportion. 
Mechanical factors of error in the recording apparatus are, no doubt, respon- 
sible for some distortion. But tlie fact remains that a distinct increase in 
pulse amplitude is recorded. 

Figure 2 is a similar record from a man well over 60, with advanced 
arteriosclerosis. A similar result is apparent in this instance, but to a lesser 
degree. This is explained by the relatively smaller development of collateral 
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circulation in arteriosclerosis than in thromboangiitis obliterans. Of this, 

more later. • j 

These records are fairly characteristic of the response regularly elicited. 

The others are similar. A few cases show no demonstrable evidence of 
this response. But,, despite the absence of demonstrable evidence of in- 
creased pulse amplitude, patients get relief after injection of calcium salts. 
This can be explained as due to the dilatation of tlie collateral bed of small, 
nonpulsating vessels which can neither be felt nor measured but which do, 
in their dilated state, bring more blood to previously ischemic tissues. From 
the foregoing evidence, it may be presumed that calcium salts act as vaso- 
dilators. 

There is some disagreement in the literature as to whether calcium stimu- 
lates the sympathetic or the parasympathetic. The observations recorded 
above tend to support the latter view. The analogy between calcium effects 
and vagus effects on heart rate and contractions is striking. Wolff e and 
Bellet^^ observed cessation of auricular paroxysmal tachycardia after ad- 
ministration of calcium salts. Stimulation of the vagus by various means 
will also stop these attacks. The inference is obvious. Billigheimer ® ob- 
served that calcium stops adrenalin tachycardia immediately, but, when the 
tachycardia is produced by vagus paralysis with atropin, calcium has no 
effect. If this be so, it is logical to assume that calcium acts in this instance 
by vagus stimulation, a parasympathetic phenomenon. Petzetakis®° also 
observed that calcium increases vagus irritability and that it stops extra- 
systoles and attacks of tachycardia. Stimulation of the vagus slows the 
heart. Bradycardia after infusion of calcium has been repeatedly observed 
by myself and by many others.®’ Seekles, Sjollema and van 

der Kaay interpreted this bradycardia as a vagotonic manifestation. Ed- 
wards and Page observed bradycardia after parathormone which induces 
a hypercalcemia. Hueper observed that when parathyroid extract was 
given in sufficient amount to raise the blood calcium to 15 mg. per cent, 
marked diuresis occurred and that blood vessels, especially glomerular capil- 
laries, were extremely distended with blood. All these facts point to a 
direct parasympathetic stimulation by tlie calcium ion or else to a parasym- 
patheticomimetic function, through some other means, via the calcium ion. 
The component parts of the autonomic system being largely antagonistic, it 
would thus appear that calcium plays an antisympathetic role. 

Sympathetic fibers to the extremities have been demonstrated by Kramer 
and Todd,^" Woollard and Norrish,-'^ Moore, Williams and Singleton.^’ 
Woollard states ; “ Vasoconstriction is a continuous and tonic effect of the 
sympathetic system.” . . . “The tonic constrictor supply by the sympathetic 
is the only continuous active pressor system that is known . . . something 
like 50 per cent of the normal blood pressure is dependent on these pressor 
impulses.” Again : “ These pressor influences pervade the entire body with 
the possible exceptions of the heart . . . the brain . . . and the lungs.” Also • 
“ Vasodilators include some special nerves, the chorda tympani, tlie cranial 
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parasympathetic in general, the pelvic nerves, the sacral parasympathetic . 
and finally, there is some evidence in most parts of the body of some vaso- 
dilators which belong to the gray rami of the sympathetic. These, however, 
are overshadowed by the vasoconstrictor fibers present in these same rami.”’ 
Finally, the' reports, too numerous to mention, of the results of sympathetic 
ganglionectomy, bear out the vasoconstrictor effect of the sympathetic 
system. 

This leads logically to the question : “ Could not the calcium effect in this 
instance be the result of inhibition of the neuromuscular junction between 
the sympathetic fibers and the smooth muscle of the arterial wall?” The 
inhibitory action of calcium on neuromuscular junctions has been observed 
by many."^- =■ ='■- If this action is unselectively applicable to all 

neuromuscular junctions, without specific predilection for any particular 
group or type of fibers, the matter readily resolves itself into a quantitative 
determination of the number of sympathetic and parasympathetic fibers in 
any given area. Since at least the preponderant innervation of blood vessels 
is sympathetic-constrictor, an inhibitory effect on these nerve endings should 
produce vasodilatation. 

The antispasmodic action of calcium on smooth muscle is well known. 
Bauer, Salter and Aub ^ find that infusion of calcium immediately relieves 
the pain of biliary and ureteral colic. Sollman describes the arrest of 
intestinal peristalsis as one of the toxic effects of intravenous calcium admin- 
istration. The antispasmodic effect of calcium in lead colic has also been 


observed by Hunter. Kennedy gives experimental evidence to prove that 
calcium excess in perfusing fluid causes a loss of tone in smooth muscle. 
Now, since tire tonic pressor innervation of the arterial smooth muscle is 
preponderantly sympathetic, these facts seem further to prove the antisym- 


pathetic action of calcium. 

If the vasodilator function of calcium is accepted, its value as a thera- 
peutic agent in occlusive vascular disease is still open to question. It is not 
rational to believe that any substance can actually dilate an occluded vessel. 
The important consideration is the effect on the collateral circulation. 
Buerger has called attention to the formation of collaterals in thrombo- 
angiitis obliterans. Meleney and Miller ■® and Lewis and Reichert have 
demonstrated arteriographically that the collateral development in thrombo- 
angiitis is much greater than in arteriosclerosis. The problem involved in 
treating peripheral vascular occlusions is to foster the development of col- 
lateral circulation adequate to maintain nutrition of tlie parts more rapidly 
than the occlusive process can extend. By this means, the clinical condition 
should improve, or should, at the very least, get no worse. Clinical improve- 
ment has, so far, indicated the usefulness of calcium salts for this purpose. 

Lieberman warns, of intravascular thrombosis after injection of cal- 
cium. He used toxic doses, much larger proportionately than can be tol- 
erated in treatment. Two grams of a calcium salt is not a toxic dose, prop- 
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erly given. I have not seen either thrombosis or severe toxic response in 
many thousands of injections, other than the flush or a slight nausea. 

Clinically, the salient results have been relief from pain and increased 
ability to walk. At first, relief from pain lasts about 24 hours, later becom- 
ing semipermanent as treatment is continued. Night cramps and rest pain 
have been consistently relieved. Previously cold extremities become warm 
again. Patients generally return of their own volition for treatment after 
the first course is over. They soon get to know when they need further help. 
It is not uncommon for patients to remain relieved for as much as two years 
at a time. 

Earlier in this work, calcium gluconate was used. Ten or 20 c.c. (one 
or two grams) of a 10 per cent solution ‘were injected slowly enough to pro- 
duce only a mild flush. Rapid injection causes unpleasantly great heat, 
bradycardia and nausea. Very rapid injection may cause syncope. Haste 
is not advisable. Since this syringe technic is tedious, and because of the 
relative expense and instability of the older gluconate solutions, calcium 
chloride (diluted to about 1 or 2 per cent to prevent intravascular irritation) 
was tried with very satisfactory results. 

The method now used is to add to an infusion of normal saline the re- 
quired amount of a 50 per cent stock sterile solution of calcium chloride. 
This is done after the injection is started with the normal saline to be sure 
that venepuncture is clean. A 300 c.c. Pyrex salvarsan tube is used, and 
glass Luer slip connectors show by reflux of blood when the vein has been 
entered. The method is cheap, safe, easy to use, and offers fair protection 
against perivenous infiltrations due to faulty vein puncture. The few in- 
filtrations that have occurred have not caused any appreciable damage or dis- 
comfort. The method is so simple as to be available to the bed-patient at 
home as well as in hospital or office. 

Because of the synergism of calcium and digitalis, no digitalized patient 
should ever get calcium. Death may result. Berliner = and Gold and 
Kwit have commented on this aspect. It is, therefore, a rule never to 
accept for treatment any patient receiving digitalis. All other sources of 
medication are carefully investigated in order to prevent errors and possible 
fatalities. ' . • , 


For the sake of brevity, results are tabulated in the following tables No 
cases of short duration are presented. Most, of flie cases are arterioscle'rotics 
.All patients received two grams of calcium chloride once a week for 12- week 
periods. _ The figures indicate distance walked over level ground before 
claudication set in, measured by patients themselves. 

Figure 3 shows claudication distances before and after treatment Orig- 
inal claudication distances, one-half to five bloclcs, are indicated by blaific 
spaces. Dark spaces indicate improvement over and above original distanr^. 

Figure 4 shows the degree of improvement. Percentage improvement is 
obtained by adding two ciphers to Uic figures. All origiral diLnees were 
reduced to a common denominator, the blank space. Improvement is in 
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dicated by the dark spaces. The three high figures, 40, 52 and 60, may seem 
fantastic but are definitely not. . They are an actual index of regular ability 
to walk after sufficient treatment in the respective cases. The usual run of 
cases shows improvement not over 10 or 12 times the original claudication 
distance. 



Several patients showed consistent improvement in spite of gradual re- 
duction in oscillometric readings over a period of years.^ This would in i- 
cate a good rate of augmentation of the collateral circulation. 

Summary and Conclusions 

It appears that the intravenous use of calcium salts, in suitable ^d ade- 
quate dosage, is of value in peripheral occlusive arterial diseases. 
cium effect seems to be vasodilator, on a parasympathetic or antisympathetm 
basis. Claudication distance has been materially and consistently increased, 
rest pain and night cramps have been reduced, and ulcers rave een lea e 
with this therapy alone. 
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Calcium and digitalis therapy must never be mixed. 

This report does not announce a panacea, nor does it in any way minimize 
the value of other therapeutic modalities. Rather, a form of treatment is 



presented which is safe, cheap, simple and evidently effective. Coupling this 
therapy with other modalities has been found effective. It is hoped that 
other ’investigators -may find the opportunity to check the method in a suf- 
ficient number of cases adequately to evaluate it. 
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INDEPENDENT VS. INTERCONNECTED TIME 
MARKING SYSTEM EMPLOYED IN 
ELECTROCARDIOGRAPHS 

By Joseph B. Wolffe, M.D., Philadelphia, Pennsylvania 

Introduction 

In spite of the fact that the electrocardiograph long ago attained its 
majority, there still appears to be a considerable amount of misunderstand- 
ing in the minds of physicians, including many who have had years of ex- 
perience in the field of electrocardiography, as to what constitutes a reliable 
and accurate time marking system. 

In interpreting an electrocardiogram, if any thought at all is given to 
the matter, it is usually considered that if the time marks on the tracing are 
uniformly and evenly spaced, they must be correct, and conversely, if they 
are not even or uniform in their spacing, or if their spacing varies from time 
to time, they are incorrect. 

In many cases, the reverse is the case. An accurate time marker, entirely 
independent of the mechanism which drives the paper or films, wilf produce 
time marks which are entirely accurate, even though variations in the speed 
of the paper or film cause the spacing between the time marks to be uneven. 
These time intervals can be measured and interpreted with perfect confidence 
in their accuracy. 

Conversely the non-independent “ time ” marker, driven from the same 
mechanism which drives the paper or film, will always produce “ time ” lines 
which are uniformly and evenly spaced, regardless of variations in the speed 
of the paper driving mechanism, and consequently of the paper. Such time 
marks always look correct, although they may be considerably in error. A 
prolonged P. R. interval, or an apparent arrhythmia may be due to nothing 
more than a variation in the speed of movement of the paper or film. 

Figure 1. Rate — 113 per minute. Tracing taken with a portable elec- 
trocardiograph which has an interconnected time marking system. The 
patient’s clinical heart rate was 96 per minute while the tracing indicates the 
heart rate to be 113 per minute and a sinus arrhythmia which was not present 
clinically. 

Figure 1-A. This tracing was taken of the same individual as figure 1, 
while deliberately varying the camera speed. The heart rate appears to vary 
from 112 to 150 per minute and the sinus arrhythmia is quite marked.^ In 
spite of the fact that the mechanical factors are responsible for this inac- 
curacy, the timing device fails to show it. The dark area in this tracing also 

* Received for publication December 17, 1938. , o t. . r 

From the Department of Medicine and Cardiology, Temple University School of 
Medicine. 
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demonstrates the slowing of the camera without any change in the time 
marking. 

A description of the characteristics of these two classes of time marker 
will make the foregoing clear. 

Independent Time Marker 

The independent time marker is, as its name implies, one which operates 
entirely independently of the motor which drives the camera (photographic 
recorder). An independent time marker, to give any assurance of accuracy, 
must be so designed as to run in synclironism with a source of current which 
provides a series of impulses at a known and invariable rate. Such a series 
of impulses is obtainable from any well-controlled alternating current light- 
ing circuit, from a well-adjusted electrically driven tuning fork, from a con- 
tact-making pendulum, or a contact-making clock. 

Since, in electrocardiography, the universally accepted time intervals are 
represented by a series of marks on lines j45 or 0.04 second apart with every 
fifth line so accentuated as to represent % or 0.2 second, it is practically essen- 
tial to employ a rotary form of time marker, as it is not possible with any 
non-rotary form to produce these accentuated lines every % second. 

Accordingly, the most practical form of independent time marker consists 
of a small, low power, true synchronous motor, either of the solid iron, 
toothed rotor type (hand starting) or of the shaded-pole self-starting type. 
On the output shaft is mounted a wheel with five spokes, one spoke being 
wider than the other four. These spokes intercept the light beam which is 
projected by the galvanometer into the photographic recorder, each spoke, 
as it passes through the beam, cutting off the light, and producing a thin line 
across the moving strip of bromide paper or film, during the momentary dark 
period. The fifth extra wide spoke causes a dark period of longer duration, 
producing a heavier or thicker line. 

By the correct choice of the number of rotor teeth in the solid iron rotor 
type, and the correct choice of reduction gearing in the shaded pole self- 
starting type, both types may be driven by, and in synchronism with, either 
an electrically driven tuning fork, or a commercial frequency alternating 
current. 

Independent time markers of this nature are positive in their accuracy. 
The time marks which they produce in the photographic record are absolutely 
correct, no matter how the speed of the moving paper or film may vary. 

Non-Independent Time Markers 

A time marker is non-independent when it is interconnected with, and 
driven by the same source of power which drives the photographic recorder. 
Such time markers are still incorporated in certain types of electrocardio- 
graphs. These machines are adequate in the hands of tire experienced, par- 
ticularly if they have facilities to check any questionable electrocardiogram. 
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The main reasons for their use are : first, their cheapness ; second, in the case 
of vacuum tube electrocardiographs, that the introduction of any device, in 
close proximity to the amplifier, which operates either from alternating or 
from intermittent direct current, will, almost inevitably, produce an objec- 
tionable amount of electrical interference in the record. 

It should be perfectly obvious that in the case of a “ time marker ” geared 
to, and driven by, the same mechanism which drives tlie paper or film, any 
' variation in the speed of the driving mechanism, and, in consequence, of the 
paper or film, must be accompanied by a corresponding and absolutely pro- 
portional variation in the speed of rotation of the “ time ” wheel and, con- 
sequently, the “ time ” marks on the tracing will always be exactly the same 
distance apart, regardless of the speed of the paper or film. 

To put it another wa}'’, an interconnected “ time marker ” will always 
produce a time mark each time the paper or film has moved a definite dis- 
. tance. Therefore, if the time marker is so geared as to produce "time” 
marks one millimeter apart, which is the usual practice, these marks will 
always be one millimeter apart, regardless of speed, or variation in speed, 
of the paper or film, and regardless of the time required to move the paper 
or film a distance of one millimeter. 

Once this is clearly understood, it must be equally clear that such a non- 
independent “ time marker ” is not a true time marker, but merely a distance 
marker. The marks produced by such a device, therefore, give an inaccurate 
and misleading time reference, unless the camera drive mechanism runs at 
one fixed invariable speed. Inasmuch as all spring motors, and all electric 
motors with the exception of the true S}Tichronous alternating current motor 
are subject to speed variations, it is impossible to assure that the paper or 
film shall always run at one fixed invariable speed. Although all precautions 
are being taken by manufacturers to assure a fixed speed, they all equip the 
machines with a time marking device. This is to serve as an index of speed 
variations, but from what we have already expressed, this device does not 
serve any purpose if it is not independent. If the speed of the camera did 
not vary and were absolutely fool-proof, which is impossible, there would be 
no necessity for a time marking device and additional mechanisms and ex- 
penditures. The paper could be marked when prepared or a ruler provided 
as a measuring device. ^ 


The solution of the problem of non-independent time markers mav be 
synchronous alternating current motor to drive both the paper and the time 
marker. However, there are sufficient objections to the low-power svn 
chronous motor to render its use, for camera drive purposes, unattractive 
Attempts have been made to insure constant speed of the camera drJv,^ 
by incorporating some form of governor. The governor emploved has ll 
most always been of the friction brake tj-pe such as is used in phonograoS' 
Such governors are not reliable, owing to the inevitable change in T 
acter of tlie friction brake surfaces with continued use ^ char- 

To illustrate and make clear the effects which we have discussed above. 
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we show a series of tracings which illustrate clearly the errors into which the 
physician may be led in the interpretation of electrocardiographic tracings 
taken on equipments which incorporate these non-independent or intercon- 
nected time markers. These tracings were taken on two different equip- 
ments, one incorporating the recommended type of independent synchronous 
time marker, the other incorporating a non-independent time marker which 
was interconnected with and driven by tlie camera motor. The short marks 
along the lower edge of each tracing were made by an additional laboratory 
precision type time marker, marking accurate one second intervals. 

Figure 2. Taken with independent time marker. Camera speed 25 
mm. per second. Heart rate 61 per minute. 

Figure 2— A. Taken with non-independent time marker. Camera speed 
25 mm. per second (as nearly as it could be adjusted without a great deal of 
trouble) . Heart rate approximately 68 per minute. 

Figure 3. Taken with independent time marker. Camera speed 20 
mm. per second, or 20 per cent slower than normal. Heart rate 59 per min- 
ute. It will be noted that although the camera was running 20 per cent slow 
the time marks on the tracing are still absolutely in step with the one second 
time intervals. In otlier words, the spacing between the time marks is 20 
per cent less than at the normal speed of 25 mm. per second so that the timing 
is still absolutely correct. 

Figure 3- A. Taken with non-independent time marker. Camera speed 
20 mm. per second or 20 per cent slower than normal. In this case it will 
be noted that the “ time ” marks are spaced exactly the same distance apart 
as when this particular camera was running at its normal speed of 25 mm. per 
second (figure 2-A). Note, however, that the one second intervals which 
are imposed by an entirely independent time marker, are spaced considerably 
closer than in 2-A. The actual heart rate as measured from the correct one 
second time intervals is 66 per minute. However, if the heart rate is meas- 
ured from the supposedly correct time marks on the tracing, the heart rate 
would appear to be about 86 per minute — an error of 30 per cent. 

Figure 4. Talcen with independent time marker. Speed of the camera 
was varied during the tracing from 19 mm. to 26 mm. per second— a chancre 
of 27 per cent. Please note that the spacing between the time lines varies tn 
exact proportions to the speed of the camera. Note also that by measuring 
individual heart beats in relation to tlieir adjacent time lines the heart rate is 
59 per minute whether the time intervals are measured at the highest or at 
the lowest speed. ^ ^ 

Figure 4-A. Taken with non-independent time marker The camera 
speed was varied during the tracing from 16 mm. to 25 mm per second- 
change df 36 per cent. Note here again that the " time ” lines are st'H 
spaced exactly the same distance apart as when this camera was runninf^ f 
25 mm. per cent per second (figure 2-A). Note, at the same time that th. 
one second mtei^*als vary m their spacing with tlie camera speed The i 
spacing of die time lines in spite of the variation in speed of the camera 
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the effect of fairly pronounced arrhythmia. By measuring individual beats’ 
from their adjacent time lines the heart rate appears to vary from 65 to 103. 
However, if we measure the individual beats with relation to the adjacent 
independent one second time intervals, we find that the heart rate is approxi- 
mately 66 per minute no matter where it is measured on the tracing. 

Summary 

The foregoing demonstrates that in any photographic recording system 
such as that of an electrocardiograph, the only reliable and accurate time 
marker is one which is- driven entirely independently from the camera driv- 
ing system, by alternating current of controlled frequency or by intermittent 
direct current impulses provided by a tuning fork or similar device. 

It also demonstrates that the so-called time markers which are connected 
to, and driven by, the same source of power which drives the camera are 
often unreliable and may be misleading since reliance can be placed in them 
only if they are checked and if necessary adjusted before and after each trac- 
ing is taken. 

While interpreting an electrocardiogram it is important to investigate the 
type of instrument used. Should it reveal any abnormalities which may 
result from mechanical defects, the electrocardiogram should be checked with 
an instrument so scientifically and accurately constructed that mechanical 
irregularities can be recognized by means of a proper timing device. 

The manufacturers of the less expensive instruments have made a fine 
contribution in making instruments available to a greater number of physi- 
cians. Improvement of the timing device will greatly enhance their value. 



THROMBOSIS OF THE ABDOMINAL AORTA; A 
REPORT OF FOUR CASES SHOWING THE 
VARIABILITY OF SYMPTOMS* 

By Harold C. Lueth, Ph.D., M.D., F.A.C.P., Evanston, Illinois 

Thrombosis of the aorta, an uncommon and serious condition, has been 
recognized since Graham’s description in 1814. Occasional cases were subse- 
quently reported, so that Welch ^ was able to collect 59 cases of thrombosis 
and embolism in 1898. The number had increased to 94 in 1922 ^ and 
Banovitch and Ira ^ in tlieir summary of the literature cited 105 cases in 
1928. Since then a number of cases have been reported yearly. 

A majority of the reported cases were associated with chronic arterial and 
cardiac diseases. Many of them followed mitral stenosis and auricular 
fibrillation. The location of the thrombus I'aried, but the distal portion of 
the abdominal aorta was the most common site. Thrombi above the origin 
of the superior mesenteric artery were rare, while those near the bifurcation 
commonly extended into the iliac, femoral, popliteal or even the posterior 
tibial arteries — the so-called riding or straddling thrombi. 

The usual symptoms described were those arising from a thrombus at 
or near the bifurcation of the iliac arteries. Severe to agonizing pain that 
arose in the loins and extended down both legs was the outstanding feature 
and indicated a rapidly forming thrombus. Intermittent claudication was ' 
said to be a common early sign in slowly forming obstruction; numbness 
formication, pallor, coldness, areas of anesthesia on the legs or thighs para- 
plegia and finally gangrene often followed. Either one or both lower ex 
tremities were involved. The type and extent of gangrene was dependent 
upon the speed and completeness of arterial closure and the inadeqLcv of 
collateral circulation. Diminution of pulsation of the larger arteries of the 
lower extremities was stressed as an important diagnostic sign 

The flexible symptomatology of the condition is well illustrated bv the 
following cases. Case 1 was selected from private practise Cases 9 
3 were kindly supplied by Drs. H. O. Weishaar and Don C. Sutton respec 

catoarHosptot ‘ Edu- 

Report of Cases 

Thrombosis Secondary to a Rheu.matic Carditis 

Case 1. M. B., a white man, aired 45. comnlai’noa .. n 
tion when first seen on February 5, 1935. As a hov of 10 ^"<3 palpita- 

rhcuniatic fever that lasted for a montii. It aDn'arentK- ^ attack of 

mitral stenosis was discovered. In 1923 he first cvianr- ° but early in 191/ 
weakness and fatigue. He went to a clinic where he^had”h?tfr!j!?!.”l' ’"'^f^^sing 

Six 


* 

' tonsils removed 

* Received for publication October 14. I037 
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weeks sfter the operation his hands and knees became acutely swollen and tender 
This bout of polyarticular rheumatic fever lasted 10 months, involved most of the 
joints of the body and there was considerable residual deformity. It necessitated 
eight months further bed rest. In January 1925 he had several fainting attacks fol- 
lowed by signs of decompensation. An examination at that time disclosed a -high 
grade mitral stenosis, aortic insufficiency, aortic stenosis, auricular fibrillation and 
rheumatic polyarthritis. After a short stay in the hospital and rapid digitalization he 
went home much improved. Slight benefit followed the administration of an especially 
prepared streptococcus vaccine. An autogenous vaccine was then used. The arthritis 
improved so that he was able to get out of bed and walk about. By July he spent 
much of his time out-of-doors walking about without discomfort. 

That summer he called attention to a sharp cramp-like pain in his upper abdomen, 
associated with considerable belching and some nausea. He referred to it as “a 
burning in my solar plexus.” A digitalis intoxication was not excluded despite the 
fact that none of the other toxic effects were present. Nevertheless, the drug was 
discontinued. During the next three days the pain slowly disappeared. It permitted 
him gradually to resume his former activities. Tonic doses of digitalis, 0.06-0.18 gm. 
(gr. 1-3) enabled him to carry on some of his business. On two occasions large doses 
of digitalis were given in an attempt to reproduce the abdominal pain. The pain could 
not be duplicated. A bradycardia of 60 to 64 beats per minute was the only effect. 

On November 3, 1935, there was a second attack of acute abdominal pain. It was 
dull, heavy, cramp-like in character and definitely limited to the upper abdomen. 
There were no exertional, emotional or gastric antecedents. An irregular pulse rate 
of 115-120 beats per minute was noted. In addition to the previous cardiac findings 
there was an enlarged liver. The next morning the patient was considerably relieved 
by the belching of gas. By evening the pain was severe and colicky, associated with 
persistent nausea. The pain was then localized just above the umbilicus involving 
• an area 5 cm. in diameter. Tenderness and rigidity soon appeared in this area. Large 
doses of dilaudid 0.003-0.009 gm. (gr. %o-%o) and morphine sulfate 0.016-0.032 gm. 
(gr. U-^i) failed to relieve the pain. On the third day the rigidity extended down 
to the umbilicus. He vomited a small amount of bile-stained mucus. The blood 
pressure fell to 85 systolic and 60 diastolic. Both legs felt warm to touch and the 
cyanosis of the toes was no greater than that of the finger nails. Slight edema was 
present over the right tibia. At no time were there areas of paresthesia or anesthesia 
over the legs, thighs, or pelvis nor did tire patient complain of any pain in these struc- 
tures. He grew progressively worse, went into coma, and died on the fourtlr day of 
this illness. 

Autopsy revealed an enlarged heart that weighed about 500 gm. The pericatdial 
sac contained about 200 c.c. of clear fluid. Several easily ruptured adhesions were 
attached to the anterior surface of the right ventricle, conus arteriosus and pulmonary 
artery. The left atrium was greatly dilated. The auricular appendage was filled 
with firm red and red-brown thrombi which were attached to the wall between the 
trabeculae. Small irregular stripes and spots of yellow pigment were visible 
through the endocardium of the right side of the interventricular septum. The maxi- 
mal thickness of left ventricular wall was 1.5 cm. The mitral valve barely admitted 
the tips of two fingers and measured 28 mm. Its superior surface was smooth, the 
leaflets showed definite fibrous thickening and along its margins were a few fine 
pink-yellow granules. The aortic valve showed great thickening of all three cusps, 
complete fusion and calcification of the anterior cusps and several fine granules along 
the line of closure adjacent to the commissures. 

Extensive atheromatous degeneration of the thoracic aorta was present. At 
least 90 per cent of the intimal surface was covered by slightly elevated yellow 
plaques. Below the diaphragm many of these plaques were softened and ulcerated. 
Yellowish mushy substance was scraped from their surfaces. Firmly attached friable 
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thrombi forming thick polypoid masses covered the intimal surface of the aorta below 
the origin of the renal arteries. One of these extended for a few millimeters into 
the orifice of the right common iliac artery. Patches of fatty degeneration and small 
mural thrombi were seen in the first few centimeters of the left common iliac, but 
there was no appreciable obstruction of either iliac artery. 

No noteworthy changes were found in the other organs of the body. 


Dislocation of a Mural Thrombus from an Aneurysm of the Abdominal Aorta 

Case 2. L. E. B., a male, aged 80 years, was admitted to the Evanston hospital 
on December 9, 1930, and died on December 17, 1930. He had retired from business 
10 years previously. Four days before admission he had a dull pain in the epi- 
gastrium followed, the next day, by a sudden excruciating pain in the left upper 
quadrant. Large doses of morphine sulfate, 0.016 gm. (gr. H) gave some relief 
from the pain. He was sent to the hospital where an examination revealed tenderness 
in the upper abdomen. A pulsatile mass the size of a grapefruit was found in the 
left hypochondriac region. Blood pressure was 132 systolic and 90 diastolic. Roent- 
genologic studies suggested an extrinsic cystic tumor pressing on the gastrointestinal 
tract. Five days after admission the pain in the left upper quadrant again was sud- 
denly intensified. Nausea, vomiting and rigidity followed in .succession. ,In an at- 
tempt to establish a diagnosis an exploratory laparotomy was performed. During the 
exposure of the mass, which later proved to be an aneurysm, a large mural thrombus 
was dislodged. The patient’s condition immediately became critical and he died 18 
hours later. 

Autopsy showed moderate hypertrophy and dilatation of the heart. On cut sec- 
tion there were a few small gray fibrous areas, otherwise the myocardium appeared 
normal. 

There was a high grade atherosclerosis of the aorta, especially the abdominal por- 
tion. Just above the aortic valves, the aorta measured 90 mm. in circumference. Its 
wall was inelastic and showed numerous raised yellow patches in the transverse and 
descending portions of the arch. These involved 60 per cent of the thoracic aorta and 
the thickenings were grouped about the orifices of the intercostal arteries. Some 
plaques were calcified. One shallow ulcer was present in the lower thoracic region. 

The abdominal aorta was enlarged' by a fusiform aneurysm that filled the left half 
of the abdomen. From a point opposite the renal arteries to the aortic bifurcation 
the aneurysm had completely destroyed most of the posterior wall of the vessel’ 
Within, the aneurysm was lined by a thick layer of lamellated blood clot At the dis- 
tal end of the enlargement near the bifurcation of the common iliac arteries there ^vas 
a soft, granular thrombus that partially occluded the abdominal aorta The muscular 
and fatty tissue surrounding the aneurysm contained large amounts of dark clotted 
blood. A large hematoma completely encased the left kidney. 


Thrombosis from an Impaired Circulation in an Atherosclerotic Artery 

Ca.e A M. E B., a woman aged 71 years, entered the Evanston hospital badly 
decompensated - There was a history of arthritis during the past seven years which 
caused difficulty m locomotion. She had had hypertension for manv years Tbr!. 
years prior to entrance there had been the first break in cardiac compensation After 
a mondi s stay m the hospital she had improved so that she was discharged AnXr 
lapse in compensation necessitated her return to the hospital on Octobe; u S 
The only other change in her condition from that at the first admire, An „ • 

systolic blood pressure from 238 to 186; the diastolic pressure 

A week after entrance she had considerable abdominal uain anH ^ 
dyspnea. For the „e.yt few days there was a 6-JZ ofZl^o st's’LTfa™! 
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movements. No blood was found in the stools. With rest and medication she 
improved. 

Her left leg suddenly became swollen a month after admission. The next morn- 
ing the foot and leg were numb. Within a few hours they were swollen and red, then 
became cold, cyanotic and pulseless. There was a fever of 99.8° F., a leukocytosis of 
22,000. The patient complained of severe pain in the left leg and later in the whole 
left side. There was a complete loss of tactile perception over the leg and extending 
along the inner side of the thigh. Blotchy areas of cyanosis developed the next day 
spreading over the heels, lateral aspect of ankle, and posterior surface of the left foot; 
gangrene followed that evening, advancing to the knee. The patient lapsed into coma 
and was spared the agonizing pain in the extremities. Similar bluish-pink to plum 
colored discolorations developed over the right ankle later that evening. They ad- 
vanced involving the knee, thigh and buttock in succession. Early the next morning 
the patient died. 

Autopsy revealed a moderate enlargement and dilatation of the heart. There 
were parietal thrombi of the right atrium and left auricular appendage. Both lower 
pulmonary lobes showed recent infarcts. Atherosclerosis and calcification of the 
aorta were most marked in the abdominal portion. Beginning' at a point just below 
the inferior mesenteric arteries the abdominal aorta was completely closed by a 
thrombus which was adherent to practically the entire circumference of the wall, and 
extended downward into both common iliac arteries going into the internal and ex- 
ternal branches on either side. The thrombus was softened in the portion lying be- 
tween the bifurcation and a point two inches above it. The orifice of the right renal 
artery was partially closed by the thrombus. 

Retrograde Thrombosis 

Case 4. H. E., a 56 year old white male, complained of "shooting pains” in 
his legs and feet for five years before admission to the Research and Educational 
Hospital. The pain was worse when he stood for a long time or when he wlked 
but it was relieved after a short period of rest. During the last three 3 ’^ears these at- 
tacks of pain had increased in frequency and intensity. He noticed a small nodule 
on the dorsum of his left great toe in 1932. It became the seat of chronic inflam- 
mation which necessitated the amputation of the toe in December 1933. Soon after- 
ward the lateral aspect of the left foot was infected and discharged pus intermittently 
for three years. A month before entrance he began to expectorate small quantities 
of muco-purulent sputum and experienced severe pain in his right chest. ^ Dyspnea 
followed and together with the pains in his feet denied him any rest at night. On 
admission to the hospital he was very dyspneic, and had early gangrene of both toes 
with moderate edema of the ankles. Systolic blood pressure was 125, diastolic 98. 
There was limited excursion of the right lung, dullness and absent breath sounds. 
The apex beat of the heart was in the anterior axillary line and a S 3 'stolic thrill and 
presystolic gallop rhythm were found. Both feet were reddish blue, purple and cold. 
Several draining sinuses clustered about the amputated stump of the left great toe. 
Neither the dorsalis pedis nor posterior tibial arteries could be felt, but there rvere 
weak pulsations over the popliteal artery. A roentgen examination of the left leg 
failed to show the arteries, but it did reveal a sclerosing periostitis of the fibula. The 
pain in his leg w'as so severe that it necessitated the almost constant use of morphine. 
Conservative management was tried for three weeks without avail, so a mid-thigh 
amputation of the left leg was performed. During this time there had been an in- 
crease in his dyspnea, and the percussion note over his right chest became flat. 
Clinical findings and roentgen films suggested a diagnosis of carcinoma of the right 
lung. Two weeks after the first amputation the right leg was removed at the upper 
third of the thigh. At this operation a tourniquet was not needed for the sclerotic 
vessels bled very little. He died 36 hours after the second amputation. 
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Postmortem examination disclosed a distended abdominal aorta. It contained a 
large thrombus at the bifurcation of the aorta, adhering to the intima of the vessel 
and extending into both iliac vessels. The thrombus varied considerably in con- 
sistency, the central portion being soft and the outer portions quite firm. The aorta 
was more adherent to the inferior vena cava than normal. A large thrombus was 
also found in the inferior vena cava which extended to the iliac veins, the right 
gluteal vein and the left femoral vein. A bronchogenic carcinoma of the right 
primary bronchus with metastases to the liver was also found. 


Comment 


The clotting of blood within its own vessels during life is an alarming 
condition. Its causes and mechanisms have been adequately described by 
many. Changes in an organ or part secondary to deprivation of blood flow 
by a thrombus are perhaps of greater interest. Sudden cessation of blood 
flow in one of the larger vessels produces a s)TOptomatology that is dependent 
upon the anatomy of the part, the extent of collateral circulation and the 
rapidity of thrombus formation. 

In the past the entire symptomatolog}*^ of thrombosis of the abdominal 
aorta has been ascribed to the stoppage of blood flow through the iliac and 
femoral arteries. The sharp shooting leg pains, the abolition of femoral, 
popliteal or posterior tibial pulsations, and the ascending gangrene of the 
legs were cited as supporting evidence. Welch ^ believed the absence of pul- 
sation in the arteries of the lower extremity was the sign of greatest value. 
This sign is not, however, diagnostic as it occurs in severe anemias, arterio- 
sclerosis and calcification of the larger arteries of the lower extremity, co- 
arctation of the aorta, and extensive thrombophlebitis. 

Coincident with the arrest of flow to the legs there are frequently 
ischemic changes in the spinal cord. These have not received sufficient at- 
tention. Most of the older textbooks and literature described in detail the 
vascular changes in the larger arteries, but scarcely mention a similar pa- 
thologic invasion of the smaller arteries, e.g., the intercostal or lumbar 
arteries. Ligature of the abdominal aorta below the renal arteries (Sten- 
son’s experiment) resulted in a paraplegia which was shown to follow an 
ischemia of the cord. These experiments have been frequently confirmed 
using a variety of animals. Recently, the problem has been critically re 
investigated by Reichert, Rystand, and Bruck.^ Ligation of one or more 
paired lumbar arteries m dogs, they found gave results almost identical with 
Stenson’s experiment. Further, four- patients were reported by these au 
thors with Dejenne’s syndrome, viz., intermittent claudication of the thia-hs ' 
weakness of both lower extremities, and absence of neurologic signs and of 
syphilis, whose roentgen-rays revealed arteriosclerosis of the lower ab 
dcminal aorta. It was their opinion that the claudication resulted from 
ischemia of the cord due to occ usion of the spinal branches of the lumW 
arteries. In fact, an ipsolateral occlusion of one or more I 

was observed in a patient who had a unilateral claudicafe arteries 
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A brief review of the anatomy of the lower abdominal aorta would be 
pertinent. Branches of the abdominal aorta are said to be segmentally ar- 
ranged. It is believed that three sets of vessels arise from each segment: 
an anterior, lateral and posterior. The anterior set are reduced by fusion or 
degeneration to single vessels as the celiac, superior mesenteric and inferior 
mesenteric. Most of the lateral set disappear except the renal, suprarenal, 
and spermatic, while the posterior or third set become the paired lumbar 
arteries, which serve as homologues of their neighbors above, the inter- 
costals. 

The lumbar arteries arise from the posterior aspect of the aorta, wind 
transversely around the bodies of the vertebrae, behind the sympathetic 
trunk to the spaces between the transverse processes, where a large branch 
{ramus dorsalis) is given off, while the remainder of the vessel courses 
forward to terminate by anastomosis Avith other anterior abdominal arteries.'^ 
There are four branches of the lumbar arteries. A vertebral branch (ramus 
vertebralis) which sends twigs to the psoas, quadratus lumboris and oblique 
muscle of the abdomen. The dorsal branch (ramus dorsalis) which passes 
backward between the transverse processes to divide into three branches : a 
lateral that supplies the multifides; a medial that supplies the sacrospinalis 
muscle and a spinal Avhich supplies the tissues of the spinal canal and the 
spinal cord. A fourth branch of the lumbar arteries is the renal (ramus 
renalis) which goes to the capsule of tlie kidney.® 

It is thus evident that cessation of blood flow through the spinal branches 
(rami spinalis) of the lumbar arteries will produce the focal lesions of the 
spinal cord described above.’'. Recognition of the condition is difficult. 
Even though there has been much written concerning thrombosis of the 
larger branches of the abdominal aorta, the condition is difficult to diagnose. 
Trotter ® in an excellent monograph on the subject remarked that superior 
mesenteric thrombosis was recognized before death or post mortem only 13 
times in 360 patients. Inferior mesenteric thrombosis is an equally per- 
plexing diagnosis, while the differentiation between them, “ need not detain 
us long as it is a refinement that is not likely to be attempted in a disease that 
is itself difficult to recognize.” Some notice has been given to thrombosis 
of the renal arteries but similar changes in the supra-renal, spermatic oi 
ovarian, or lumbar arteries have scarcely been mentioned. 

Thrombosis of the abdominal aorta is a relatively infrequent, though by 
no means a rare clinical entit 3 ^ Its approximate incidence may be judged 
by the records of the Research and Educational Hospital, where it occurred 
once in 1047 post mortems. While it is true that patients are selected foi 
admission according to their teaching value, yet in none has thrombosis of 
the aorta or its branches been suspected. Consequently tlie above ratio may 
be taken as a fair indication of the incidental frequence of the condition in a 
general hospital. 

Recognition of the condition is dependent upon the rapidity and extent 
of arterial closure of the aorta, when the usual S 3 nnptoms make its identifi- 
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cation easy (Case 3). Less rapidly forming obstructions give a delayed 
symptomatology as in Case 4. A much slower process as the gradual 
erosion of an abdominal aneurysm may be symptomless for some time. 
Sudden detachment of a large mural thrombus in an aneurysmal sac may 
occlude the distal orifice sufficiently to give a picture of acute obstruction 
(Case 2). Slowly degenerative athei'osclerotic changes are most difficult to 
recognize, and since the process is generalized thrombi are likely to occur 
in a variety of places throughout the vascular tree at irregular intervals. 
Such vascular occlusions in more peripheral vessels may confuse the picture 
and cause the overlooking of a thrombosis of the abdominal aorta. 
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STUDIES IN DYSTROPHIA MYOTONICA. IV. 
MYOTONIA: ITS NATURE AND 
^ OCCURRENCE 

By Abe Ravin, M.D., and James J. Waring, M.D., F.A.C.P., 

Denver, Colorado 

After grasping an object with great force, a normal person is occasion- 
ally conscious of a little difficulty in relaxation. Because this difficulty is 
slight and occurs only under unusual circumstances, it is in no way disabling 
and therefore scarcely noticeable. As a result of an inherited defect, other 
persons are unable to relax their muscles rapidly after contractions of ordi- 
nary strength. Under these conditions the muscles remain contracted for 
some time after the effort to conti*act them has ceased. Because the con- 
traction persists during what is normally the phase of relaxation, the dif- 
ficulty appears as a slowness in relaxation. This prolonged contraction or 
delayed relaxation is called myotonia. The duration of the contraction 
varies with the strength of contraction and the degree of involvement of the 
muscle; the stronger the contraction the more marked the myotonia. In 
some persons, however, a very strong contraction will result in only slight 
m)fotonia ; in others, even very weak contractions are associated with marked 
myotonia, A minute or more may, at times, be required for the muscle to 
return to its resting state. 

Depending on the location of the involved muscle, affected individuals 
show varied disabilities. Involvement of the muscles of the forearm and 
hand results in a difficulty in releasing objects once grasped. The carpenter 
may not be able to release his hammer or the brakeman the handle of the box 
car. Involvement of the muscles of mastication may result in tlie jaw re- 
maining shut for several seconds after biting down on some firm food. In- 
volvement of the muscles of the legs malces walking difficult. Involvement 
of the eye muscles may result in the eyes remaining fixed after a sudden 
glance to the side. When most of the muscles of the extremities are in- 
volved, a sudden movement such as results from friglit, may produce a 
marked myotonia in both flexors and extensors and the affected individual, 
unable to move his limbs, falls to the ground "as a log.” Although asso- 
ciated with a feeling of stiffness, myotonia is not painful. 

Fortunately, myotonic muscles show the saving characteristic that each 
time the muscle is contracted the myotonia becomes less and after several 
contractions temporarily disappears (figure 1). Thus, although on the first 
bite the muscles of mastication may require many seconds for relaxation, the 
second bite will require less time, the third still less, and so on, until the in- 

* Read at the New Orleans meeting of the American College of Physicians March 31, 

From the Department of Medicine, University of Colorado Medical School and Hos- 
pitals, Denver, Colorado. 


1174 



1175 


STUDIES IN DYSTROPHIA MYOTONICA. IV 


dividual can chew his food with no evident difficulty. On starhng to wallc, 
the first few steps are difficult but the. difficulty becomes less with each step 
until it is entirely gone. The sudden bringing into use, however, of a new 



Fig. 1. Movements of the thumb in a patient with dystrophia 
myotonica; recorded by means of an ergograph and kymograph. 

Only the muscles producing the upstroke on contraction showed 
myotonia. The myotonia is evident as the prolongation of relaxa- 
tion or downstroke. B was taken 10 minutes after A. 

Note: the decrease in myotonia in successive contractions 
and the return of the myotonia after 10 minutes’ rest Time in 
seconds. 

set of muscles results in renewed difficulty, as, for example, beginning to run 
after having walked. As a corollary of this improvement with repetition of 
contraction, it follows that the myotonia returns if the muscle is permitted 
to rest and that myotonia is greatest on the first contraction after a period 
of rest. 

If a muscle which shows myotonia is stimulated to contract by striking 
it with a percussion hammer, the contraction shows certain peculiarities most 
conspicuously a prolongation of the phase of relaxation. The dimple or 
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.furrow formed by the contraction of the stimulated fibers remains visible 
for many seconds. If small muscles, are struck, such as those of the thenar 
eminence, the muscles often contract as a whole. In such instances, a slow 
phase of contraction in addition to a slow phase of relaxation is evident. 
The myotonia decreases with repetition of the percussion but does not 
usually disappear. 

The same phenomenon is seen on producing muscular contraction with 
an electrical current. Faradic currents of sufficient strength produce myo- 
tonic contractions after both nerve and muscle stimulation. With the gal- 
vanic current the myotonic contraction is usually evident only after muscle 
stimulation. 

The myotonia seen following voluntary contractions has been called 
“ active or voluntary myotonia,” that following mechanical stimulation, 
“ mechanical myotonia,” and that following electrical stimulation, ” electrical 
myotonia.” The total response of the muscle to electrical and mechanical 
stimulation has been termed the “ myotonic reaction.” Any person who 
shows voluntary myotonia in a few muscles is apt to have mechanical, and 
electrical myotonia of wider distribution. 

It is important to note that in each of the above instances the contraction 
has been voluntarily produced. Myotonia is most commonly confused with 
persistent contractions of involuntary nature, such as are produced by tetany 
or irritative nervous system lesions. Involuntary contractions are probably 
no more common in patients with myotonia than in other persons and when 
they occur, represent an accidental association. 

Voluntary myotpnia is affected by certain drugs and a number ot con- 
ditions, psychic and environmental. Possibly because of an increased 
strength of contraction, myotonia is much more evident during excitement 
or fright. It is usually worse under the influence of cold and is improved 
by warmth. It is not closely dependent upon circulatory conditions.^ Qui- 
nine is a specific for the relief of myotonia, and when given by mouth or 
intravenously in sufficient dosage, almost completely but only teniporarily 
abolishes myotonia.”’ ® The same is true of quinidine.^ Epinephrine given 
subcutaneously or intravenously temporarily decreases myotonia in patients 
with dystrophia myotonica ^ (figure 2). Its effect in patients with myotonia 
congenita requires further investigation. Calcium given intravenously pro- 
duces a less marked but definite decrease in myotonia.^ Probably as a re- 
sult of the mobilization of epinephrine, insulin decreases myotonia yhen 
symptoms of hypoglycemia are present.’^ Prostigmin increases myotonia. ' 
Potassium chloride by mouth is said to increase myotonia. ’ 

In our studies of dystrophia myotonica, much time has been devoted to 
investigation of the nature of the defect in myotonia. ^ Myotonia is most 
commonly compared to veratrine contracture. If a strip of frogs musce 
is immersed in a veratrine solution, stimulation no longer produces a rapi 
contraction and relaxation but results in a rapid contraction followed y a 
slow relaxation very similar to that seen in myotonia. The relaxation be- 
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comes more rapid if the stimulation is repeated, but returns to its original 
level after a period of rest. The resemblance to myotonia is again striking. 
A similar response to strong electrical stimulation of certain highly suscep- 
tible muscles of the frog in the absence of veratrine is known as Tiegel’s con- 
tracture. The same phenomenon, moreover, can be produced in susceptible 
frog muscles by suitably spaced electrical stimuli delivered to the nerve 
supplying the muscle. This is the neuromuscular contracture of Bremer.® 



Fig. 2. Effect of adrenalin and quinine on myotonia. Tests of mvntnnia 
10 .mi„utt mtervals. “ Total Relaxation Time " obtained by tSllingX £^000^^" 
relaxation of the first three contractions in each test. Control-at arrow 0.1 cc of dTstilled 
water was ejected. Quinine-at arrow 10 grains of quinine dihydrochloride were iniectS 
intravenously. Adrenalin subcutaneously — at arrow 14 mm nf aHr^noi; u injected 
(1:1000) were injected. Adrenalin intravenously-at irw di? mm 
chloride (1 : 1000) were injected. • ^ adrenalin hydro- 

Note: the marked but very fleeting decrease in total *: j , , 

adrenalin injected intravenously; the marked and somewhat more 

by adrenalm mjected subcutaneously; and the marked and prolonged lllell^o'thfqSv!"* 


The term “ contracture ” distinguishes the foregoing type of contraction 
front a tetanus. A muscle stimulated at such frequent intervals that it 
rimains m a persistent state of contraetion is said to be in tetanus The 
stimuli cause the fiber as a whole to eontract and produce waves of eleetrieal 
change wltieh travel throughout tlie length of the muscle fiber In Toon 
racture the contraction persist^B for an abnormally long time after the stimu' 
lus producing the contraction has ceased acting The wave liko V - 
riations are not present and the shortening is not Dronalil^ .h 
as in the tetanus but may remain localized." 
heved by most investigators to involve the same contrartilp 
the same energy metabolism. Normal muscles are thus seen 
property to respond under certain conditions by a contracture Thf prop^ 
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erty of responding by contracture varies in degree in different muscles and 
can be brought out by some drugs. 

The relationship of myotonia and contractures is emphasized by the work 
of Mosso and of Schaffer ® on the electrical stimulation of the muscles of 
man. They found that on repeated stimulation of the forearm muscles with 
strong electrical currents, they could produce a Tiegel’s contracture in many 
normal individuals. It is, therefore, evident that in the human muscle, 
under certain conditions of stimulation, the capacity to respond by contrac- 
ture is present. All of the types of contractures mentioned as well as myo- 
tonia show the property of fatigability, that is, decrease in duration with 
repetition of the contraction. The similarity in response to drugs of myo- 
tonia and of the contractures is shown in table 1. It may reasonably be con- 
cluded that myotonia is closely related to the group of contractures and that 
the defect in rnyotonia may be an inherited increase in the tendency of the 
muscle to respond by contracture. 

Table I 


Comparison of the Effect of Drugs on Myotonia and Several Contractures 



Decrease 

with 

Repetition 

Quinine 

Adrenalin 

Atropine 

Eserine 

Prostigmin 

Calcium 

Myotonia 

Present 

Decrease 

Decrease 

Decrease? 

Increase 

Decrease 

Tiegel's Contracture 
in Man 

Present 


Decrease 

Decrease 

Increase 


Tiegel’s Contracture 
in Frogs 

Present 


No Effect 

Decrease 



Veratrine Contrac- 
ture 

Present 

Decrease 

No Effect 

Decrease 


Decrease 

Neuromuscular Con- 
tracture 

Present 

Decrease 

No Effect 

Decrease 

Increase 



Occurrence of Myotonia ■ 

Myotonia Congenita. Myotonia is the well known and striking symp- 
tom of Thomsen’s disease or myotonia congenita. This hereditary con- 
dition is transmitted as a single factor dominant ; that is, one half ^ ^ 
children of a person affected with myotonia congenita are likewise a ecte 
but none of the children of unaffected members of the family niani est t e 
disease. The myotonia usually begins in the hrst decade, occpiona y in tie 
second, and persists throughout life although in some families it has been 
reported to become less severe as the individuals become older. Most o t e 
skeletal muscles are involved and the affected muscles show a hypertrop y 
which gives these persons a marked athletic appearance out of proportion to 
their actual strength. On initiating any new movement they are brought up 
short by the myotonic contractions and soon learn to avoid sudden move- 
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merits. By “ warming up ” before attempting any marked exertion, many 
embarrassing situations are avoided. Myotonia congenita is not a fatal 
malady but until the discovery of the beneficial effect of quinine, little could 
be done to ameliorate the disability. Quinine in doses of 15 to 30 grains per 
day by mouth affords great relief. 

Dystrophia Myotonica. Although less generally known to the medical 
profession than myotonia congenita, this condition is much more common. 
Many of these cases are diagnosed myotonia congenita and many more, pro- 
gressive muscular atrophy. The disease appears to occur rather explosively 
in many members of one generation, the members of the previous genera- 
tion being apparently normal. Examination of family trees shows, however, 
that the parents of dystrophic patients do show evidences of the disease and 
it is our belief that the disease is transmitted as a dominant characteristic 
modified, however, by “ progressive inheritance.” Parents of patients with 
the disease have a mild form of the disease but affected children of patients 
have the disease in a more severe form and at an earlier age.® 

In this disease the myotonia is limited in distribution and constitutes a 
relatively unimportant part of the symptom complex. It occurs mainly in 
the hand grasps, occasionally in the muscles of mastication and in the legs. 
Rarely it may be widespread. The most important feature of the disease is 
the progressive muscular atrophy. In early stages this atrophy shows a 
characteristic pattern of' involvement which includes the muscles of the face, 
the sternocleidomastoids, the muscles of the forearm, the quadriceps, and 
the dorsiflexors of the feet. In more advanced stages most of the muscles of 
the body are involved. In addition to the myotonia and atrophy, many, other 
dystrophic changes occur. A rather characteristic cataract is almost always 
found if slit lamp examination is done. Testicular atrophy, baldness, and 
low basal metabolic rate frequently form the remainder of the picture. The 
condition progresses slowly but inexorably and, unlike myotonia congenita, 
many of these patients die of the disease. Quinine improves the myotonia • 
cataract operation improves vision ; but nothing has yet been found to stay 
the progress of the disabling atrophy.^® 

Myotonia Congenita Intermittens and Paramyotonia Congenita (Sdlder- 
Schott). Rare families have been described whose affected members are 
normal in warm weatlier but show muscular difficulties under the influence of 
cold. In some families myotonia alone occurs, in others the myotonia is 
associated with a marked muscle weakness, and in still others the muscle 
weakness occurs alone. The condition is inherited and appears to be a single 
factor dominant. The muscles involved are mainly those of the upper ex- 
tremities and of the face; the legs are involved only in severe cold When 
the cold results in myotonia without weakness, it is preferable to label the 
condition myotonia congenita intermittensP When a marked muscular 
wealoiess occurs in addition to the myotonia the condition has usuallv been 
called paramyotoma congenita because of confusion with the disease de 
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scribed by Eulenburg/" In paramyotonia congenita as described by Eulen- 
burg there are no myotonic contractions in warmth or cold and the essen- 
tial feature is the occurrence in the cold of spontaneous cramps followed by 
a weakness simulating paralysis. One such family has been described in 
America by Rich.“ Rather than use a new name for the disease in which 
myotonia occurs in addition to weakness, we have retained the name of para- 
myotonia congenita but qualified it by adding the names of two men who 
have described such families. We may thus speak of the paramyotonia 
congenita of Solder and Schott and the paramyotonia congenita of 
Eulenburg. 

Myotonia Acqnisita. Many cases have been reported in the literature in 
which myotonia has occurred sporadically following an injury or illness in 
individuals having no hereditary background. In 1934 Krabbe collected 
34 such cases from the literature and added one of his own. Examination 
of such cases shows that they fall into three groups ; 

( 1 ) Patients in whom the condition described is definitely not myotonia, 
but various types of intention spasms and involuntary contractions which 
do not fulfill the criteria for myotonia. 

(2) Patients in whom the hereditary features have been overlooked 
because of incomplete investigation. The nature of the inheritance in 
dystrophia myotonica is such that it is not always evident. Any patient 
showing any evidence of the atrophy characteristic of dystrophia myotonica 
or the cataract must be excluded from the group of acquired myotonias. 
When it is recalled that the myotonia may be the earliest sign of dystrophia 
myotonica it is evident how cautious one must be in making a diagnosis of 
myotonia acquisita. In families with myotonia congenita the patient's state- 
ment that none of the other members of the family are affected is not suf- 
ficient to rule out heredity. The members of families affected with myotonia 
show the same variation in the degree of involvement which is characteristic 
of members of families affected with other hereditary conditions. It is well 
known, for example, that in some members of polydactylous families the 
defect can be recognized only by roentgen-ray. Likewise, myotonia may be 
so mild in the affected parent as to be overlooked.' 

(3) A very small group of patients in whom it seems possible that a true 
myotonia has temporarily manifested .itself after some injury and in whom 
the hereditary factor appears ruled out. 

It seems safe to conclude that, if myotonia acquisita does occur, it is quite 
rare, unless one considers the syndrome described below as falling under t lat 

heading. . . 

Syndrome of Hypothyroidism, Mascle Hypertrophy, and Myotonia. 
Examination of the literature shows approximately a dozen cases in 
which hypothyroidism, muscle hypertrophy, and myotonia have been com- 
bined to form a remarkably uniform picture. They have been reported as 
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cases of rhyxedema with unusual muscle phenomena, as cases of myotonia 
congenita, and as cases of muscle hypertrophy of unknown origin. ^ 

The hypothyroidism is usually very evident, with the characteristic facies, 
the skin changes, the mental changes, and even the cardiovascular changes. 
The hypothyroidism may be congenital, follow thyroidectomy, or occur 
spontaneously in adults of either sex and of any age. 

The muscle hypertrophy is most striking in infants but occurs also in 
adults. Although usually quite generalized it is often more marked in the 
extremities. The muscles are firm and the muscle strength does not cor- 
respond to the bulk. 

Not all forms of myotonia are always found. The mechanical myotonia 
is most marked and most frequently reported. Voluntary myotonia is not 
marked in any case and often reported as absent. Electrical myotonia is 
usually present but differs in minor details from the electrical myotonia seen 
in myotonia congenita. 

In many patients evidences of hypertonicity of the muscles are present. 
In the infant severe spasms sometimes occur and resistance to passive motion 
is present. In adults hypertonicity is evident as painful contractions which 
come on usually with sudden or forcible movements. 

With thyroid therapy marked improvement occurs in the muscle symp- 
toms as well as in the symptoms of hypothyroidism. From the effect of 
thyroid therapy it must be concluded that the entire syndrome is -the result 
of thyroid deficiency. We have been investigating patients with myxedema 
and have found repeatedly a clear-cut although short mechanical myotonia. 
It is our belief that probably all patients with marked myxedema show slight 
or moderate evidence of the above changes but that the entire syndrome 
occurs only in persons with some inherited defect. This defect may not be 
the same as that which results in true myotonia. 


Summary 


1. The muscles of some persons remain contracted for an abnormally 
long time after voluntary effort to contract them has ceased. This muscular 
abnormality is called myotonia and is manifest as a delay in muscular 
relaxation. 

2. In a series of contractions myotonia diminishes each time the con- 
traction is repeated. Correspondingly it is worse after a period of rest. 
Myotonia is not painful; it increases with increase in force of contraction 

3. Myotonia associated with voluntary contractions is called “active" or 

voluntary myotonia.” Myotonia associated with contractions produced by 
mechanical or electrical stimuli is known respectively, as “ mechanical mvo- 
tonia ” and “ electrical myotonia.” ^ 


_ 4. Voluntary myotonia is decreased by quinine, by adrenalin, by calcium 

symptoms of hypoglycemia are 
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5. A comparison of the characteristics of myotonia with those of several 
contractures suggests that myotonia may be a contracture. 

6. Myotonia occurs classically in myotonia congenita. 

7 . Myotonia occurs most commonly in dystrophia myotonica. 

8. Rarely myotonia occurs only under the influence of cold. 

9. Afyotonia occurs infrequently in persons without a hereditary back: 
ground. 

10. In the severely hypothyroid state some persons show, in addition to 
the usual signs of hypothyroidism, muscular hypertrophy and myotonia. 
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CARDIOVASCULAR EFFECTS OF LARGE DOSES OF 
METRAZOL AS EMPLOYED IN THE TREAT- 
MENT OF SCHIZOPHRENIA 

By E. Messinger, A.B., M.D., and N. Moros, B.S., M.D., 
Northport, Long Island, New York 


Since von Meduna ^ fii-st reported his success in the treatment of schizo- 
phrenia by the induction of convulsions with metrazol, his method has en- 
joyed considerable popularity, and has been employed in many hundreds of 
cases. 

His method consists essentially in the repeated (three times weekly) in- 
duction of severe epileptiform convulsions of a specific type by the rapid 
intravenous injection of large doses of metrazol (pentamethylenetetrazol, 
formerly known as cardiazol), in a 10 per cent aqueous solution. The ini- 
tial dose usually employed is 3 to 5 c.c. and it is usually increased progres- 
sively so that convulsions are regularly obtained — until a course of treatment 
producing 20 to 30 convulsions has been administered. Such a schedule at 
times necessitates pushing up the individual injection dose to amounts as 
high as 25 c.c., and it is quite usual for doses of 12 to 15 c.c. to be reached in 
the average case. 

In view of the original introduction and use of this drug, as a cardio- 
respiratory stimulant (as the name cardiazol implied), and then generally 
only in doses of 1 to 2 c.c. administered subcutaneously or intramuscularly, 
it is not surprising that we frequently hear expressed concern about the pos- 
sible danger to the heart of employing such massive doses intravenously. 
The purpose of this paper is to supply a definite answer to this question. 

A priori one might assume that there are no significant dangers to the 
cardiovascular system inherent in the metrazol treatment because in the nu- 
merous cases treated no serious cardiovascular complications have been 
reported. 

The solitary instance of cardiac death reported in the literature (L. von Angyal 
and IC. Gyarfas ^ obviously should not be attributed to tlie therapy but to improper 
case selection: A female patient, aged 31, was .given her second injection, 0.7 gm. of 
metrazol and did not have a seizure ; however, one-half hour later she suddenly co - 
lapsed and died. Autopsy showed an old aortic insufficiency and myocardia degen- 
eration. 

A survey of the published literature affords the following sketchy infor- 
mation : Friedman ® states : “ The entire sympathetic nervous system is 
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Stimulated; for example, rapid changes of skin color, goose flesh, profuse 
sweating, changes in cardiac rate and blood pressure, stimulation of the en- 
tire alimentary tract, bladder incontinence, ejaculation.” He does not specify 
what the cardiovascular changes are. • ■ : 

Finkelman et al.^ state : “ The blood pressure rises from 20 to 60 mm. 
of mercury during the seizure and drops to its normal level in from 10 to 30 
minutes.” 

L. Kruger ® remarks : ” Pulse rate and quality were but slightly affected. 
Cardiac function showed no more changes than occur with any convulsion.” 

L. V. Meduna ® cites Lax as follows : “ An electrocardiogram was taken 
in 11 patients who underwent cardiazol therapy. Sometimes the electro- 
cardiogram was taken before, and. sometimes after the convulsion. In 5 
cases an electrocardiogram was taken during the convulsion and then 10-15 
minutes afterwards. We could find no noteworthy changes from the ones 
taken before the convulsions and serving as controls. As a further check, 
8 patients had electrocardiograms taken 2-4-6 or 1-3-5 hours after the con- 
vulsion. In 4 cases there was a minimal depression, of the T-wave as com- 
pared with the records made before the convulsion. There was no change 
detected in the P-wave or ventricular complex 'in height, or time interval, 
nor any alteration in the rhythm or signs of ectopic origin. In conclusion 
we may say : Up to the present our investigations seem to show no changes 
in the electrocardiogram indicative of myocardial damage after cardiazol 
convulsions.” 


In a paper devoted primarily to tlie effects of crystalline insulin on the 
blood pressure and electrocardiogram, Heinrich and Sussner state that 
when metrazol was administered the decrease in blood pressure, which lasted 
only seconds, was followed by an increase tliat persisted for minutes. Elec- 
trocardiographic tests frequently revealed that the T-wave, which had be- 
come lower under the influence of crystalline insulin, showed a tendency to 
rise again. The effect of metrazol on the frequency varied in that accelera- 
tion or retardation occurred. 


HadoriH" also has made some electrocardiographic studies in metrazol 
shock. He found that metrazol shock therapy does not cause the same elec 
trocardiographic changes as does the insulin shock; nevertheless it does cause 
changes particularly in the auricular activity. The electrocardiograms that 
are made after metrazol shock reveal chiefly sinus tachycardias and a ten 
dency to extrasystoles and auricular fibrillation. Changes in tlie S-T ' 
tion and in the T-wave, which characterize insulin shock are absent 

A review of the literature on work performed with Metrazol on e / • 

mental animals also discloses quite meao-er and in cnm expen- 

data as regard its cardiovasatlar efets ” rrSf 

■' Experimertts on intact animals (dogs) showed that with stroTOdeSon • 
of the heart and circulatory activity by deeo narrns;<= i oppression 

definite long lasting elevation of blood preLre and ’minutrvil‘’™‘’““'’u'‘ 
normal level. The increased blood pressure is not memHie tSt Ti 
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increased minute volume but is also due to increased peripheral resistance. 
The heart adapts immediately or in a short time to the increased circulatory 
work-load. The cause of this adjustment is not a direct effect of the cardia- 
zol on the heart, as is shown by heart-lung preparation experiments, but 
rather of an improved coronary circulation, which is partly a result of the in- 
. creased blood pressure, and partly a consequence of the direct widening ef- 
fect of cardiazol on the coronary vessels.” This worker conducted his ex- 
periments on only three dogs, and claims he secured an increased coronary 
flow “ ranging from 1 per cent to 22 per cent,” using doses of metrazol rang- 
ing from 10 to 100 mg. intravenously. Thus, his maximum dose corre- 
sponds to a dose of 9 c.c. (0.9 gram) applied to a 60 kilogram human. He 
made no electrocardiographic studies. 

On the other hand, Stoland and Ginsberg ® state : “ Data on the intact 
animal warrant the conclusion that metrazol has no important effect on cor- 
onary flow, blood pressure, or heart rate.” They also had worked on dogs 
and their maximum dose corresponded to a dose of 6 c.c. (0.6 gram) for a 
60 kilogram human. 

As regards the use of metrazol in the routine combating of postanes- 
thetic depression, K. Schlaepfer “ states : “ Metrazol does not appear to have a 
local effect on the blood vessels, but a central stimulation brings about an in- 
crease in the tone of the vascular wall, followed by a rise of a lowered blood 
pressure. Apparently, the drug has little or no effect on the normal blood 
pressure of a normal individual.” 

Since the sources quoted above present so few detailed physiological or 
electrocardiographic studies of the effect of the metrazol treatment on the 
cardiovascular system, we feel that more information should be made avail- 
able. ■ ' 

Our case material consisted of 14 psychotic male patients ranging in age 
from 26 to 46 years. One patient’s age fell in the third decade, two fell in 
the fourth, and the remainder in the fifth decade, so that their average age 
was well over 40. Ten of the patients had had one or more previous com- 
plete courses of Sakel’s insulin treatment, but in every case at least two 
months had elapsed since the insulin treatment was completed before metra- 
zol was begun. Only two cases (numbers 6 and 7) had had no previous 
pharmacological shock treatment. We shall group our observations under 
the two headings of clinical and electrocardiographic findings : 

I. Clinical Findings 

The dramatic picture of the patient’s appearance^ during the metrazol 
convulsion has often been adequately described in the literature. Moreover, 
various workers in this field have made color movies of the seizures and thus 
graphically recorded the color clianges. From all such studies it is clearly 
apparent that there occurs during the metrazol seizure a profound activation 
of various vasomotor centers, which is reflected by generalized or regiona 
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blanching or suffusion of different areas of the body surface. It must be 
borne in mind, however, that the color changes observed are the result not 
only of the vasomotor activity, but also of the cyanosis which usually de- 
velops during the tonic phase of the seizure (and which may persist for some 
time thereafter because of mechanical obstructions in the air passages), and 
that they further are modified by the ischemic and congestive changes pro- 
duced in the skin areas overlying the violently contracting muscles. The 
variable pictures seen in different patients, and the evident tendency for simi- 
lar series of vasomotor changes to repeat themselves in the same patients, 
may be accepted as an indication that the precise nature of tlie vasomotor 
reaction in any individual' is directly dependent on the particular pattern of 
vasomotor organization of that individual. It has been our experience tliat 
in those instances where the injection of the drug was followed either by no 
seizures at all or by only an abortive (petit mal) type of reaction, the vaso- 
motor changes were less marked or even absent. 

Palpation of the pulse usually shows a slight to moderate acceleration (10 
to 30 beats per minute) immediately after the seizure, and quite frequentlv 
the appearance of some irregularity (occasional extrasystoles) which inva^- 
nably subsides entirely in a minute or so. Only rarely does a more marked 
tachycardia (140 to 160 per minute) appear for a minute or so after tlie fit 
but this, too, soon subsides (see items 9 and 10 in the electrocardiogram 

table) The volume of the pulse is usually well maintained, particularly 
after the irregularity has disappeared. ^ ^ 

Auscultation is obviously impractical during the stormy convulsive epi- 
sode, but af er the breathing has quieted down sufficiently during the Dost 
convulsive phase the heart sounds are invariably found to be of good qualffy 
and regular in rhythm. Careful auscultation, for murmurs is flso imprac- 
tical during the postconvulsive comatose, semicomatose, and confused stated 
so that we made most of our observations for murmurs in ^ ^ ’ 

three to four hours after the metrazol injection At that t' a-fternoon 
quently found evidence of .he developSt of fhe t . diS”*' I"' 
nomenon analogous to that whicli we described in an earl; P^e- 

with the cardiovascular effects of insulin 
treated patient who was properly cooperative wp rn,Uri’ ^ \ 
ing from the faintest sysjie blow, quim “ried f 
inurmur at the aortic area and left horde? of the sternum “t/™ ^ 
were very faint and practically insignificant tUcf a ‘ , murmurs 

our patients. When they were more definite ^ 

the other six patients, they were no 1 

• • ’ ' ■ -- . the murmurs these 


in 


patients had shown while under the insulin treatmp^^f 

same patients did not show as great an increase in similarly these 

metrazol treatment as they had shown while under^insififn 

the two patients who had not been previouslv treaip i Since 

group which showed only minimal (one plus) the 

that metrazol alone is a profound sympatlietic (adr ^p ' ^^^^^lude 
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of the cardiovascular apparatus. It niay be that in those cases which were 
more sensitive it had merely reactivated a latent sympathetic susceptibility 
which had originally been markedly augmented by the previous course of in- 
sulin treatment. 

In order to determine the effects of metrazol injections on the blood pres- 
sure, studies were made in connection with some (72) metrazol injections 
administered to 12 different patients. Thirty-three of these observations 
were made on patients who were receiving metrazol alone, the remainder 
being made on patients who received metrazol in conjunction with insulin 
during the third hypoglycemic hour. All blood pressure readings were made 
by the same observer (N. M.) by the auscultatory method, using a mercury 
sphygmomanometer. Readings were made in each instance immediately be- 
fore the metrazol injection, and then again as soon as possible after the con- 
vulsive reaction had ended. This second reading was usually feasible within 
5 to 10 seconds after the last convulsive twitch. In many cases subsequent 
readings were taken at minute intervals. In those instances where a typical 
“ grand mal ” or “ petit mal ” type of convulsion did not result from the 
metrazol injection, the second reading was taken within one minute after 
completion of the injection. The position of the sphygmomanometer cuff 
was not changed between the two readings, the intravenous metrazol in- 
jection being given into the other arm. 

We have listed the results of the blood pressure readings in tabular form 
according to the type of metrazol reaction which followed the injection. In 
table A we have listed the cases in which the injection was followed only 
by slight stimnlation, as manifested by a slight twitching of the eyes, startled 
expression, and subjective “ dazed ” feeling. In table B we have listed the 
cases in which the injection was followed by a "petit mal" type of reaction 
as manifested by more or less prolonged definite clonic movements often 
associated with marked mental excitement and not followed by any appre- 
ciable state of coma. In table C we have listed the cases in which the in- 
jection was followed by the typical metrazol “ grand mal ” type^ of reaction 
consisting of first clonic, tonic, and second clonic phases, terminating in a 
state of coma. 

It may be observed from these tables that the blood pressure changes in 
connection with metrazol treatment coincide primarily with the state of emo- 
tional excitement and mental awareness of the patient at the time the reading 
is taken. (This relationship is clearly indicated by study of the notes made 
in the “Remarks” column of the table.) The blood piessure changes o 
not appear to have any special relationship to the amount of drug mjecte . 
The type of physical reaction induced by the injection seems to influence the 
blood pressure only in so far as it determines to a large extent the 
and emotional state of the patient at the time the readings are taken. Thus, 
the figures in table A (in which are grouped the blood pressure rearlmgs 
before and after injections in which “ stimulation only was o tame ) in 
dicate a definite trend towards a slight elevation of systolic, diastolic, an 
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pulse pressure in these cases. Thus, five instances in which metrazol alone 
was used and “ stimulation only ” resulted gave an average systolic blood 
pressure rise of 9 mm. of mercury, with an average diastolic rise of 2.8 mm. 

The figures in table B (in which are grouped the blood pressure readings 
before and after injections in which a “ petit mal ” type of reaction was 
obtained) indicate a definite trend towards a moderate elevation of systolic 
and diastolic pressures. 

The figures in table C (in which are grouped the blood pressure readings 
before and after injections in which a “ grand mal ” t}'pe of reaction was 
obtained, and in which consequently the postconvulsive reading was taken in 
a state of more or less complete coma) indicate a definite trend towards a 
moderate drop in the systolic and diastolic pressures as an irnmediate con- 
sequence of the fit. 

Blood pressures taken during the preconvulsive interval (that is, before 
the intravenously injected drug has had an opportunity to exert any visible 
effect on the nervous system) invariably show no significant change when 
compared with those taken before the metrazol injection (see items number 
2 and 3 in table Bj, and items number 8, 15, 16, 20, 21, and 23 in table Ci). 

Blood pressures taken in succession during the postcomatose “awaken- 
ing” stage show a progressive increase which pretty well corresponds to the 
state of mental awareness and excitement clinically evident. (See items 
number 9, 7, 8, 21, 13, 16, 22 of table Ci, and numbers 7, 16, 8, 20, 4 of 
table Cn.) Blood pressures taken after the patient is again fully conscious 
and recovered from the fit, as well as blood pressures taken in the afternoon 
several hours after the fit, show no significant variation from their usual 
normal level. 


In those instances in which the metrazol was given when the patient was 
in a state of hypoglycemic shock, the blood pressure changes generally were 
in the same direction but rather more marked in degree than in those cases 
in which metrazol was given alone (compare tables Aj with A^, B, with Bi, 
Co with Cl). This would seem to indicate that the administration of the 
insulin had caused an increase in the cardiovascular lability of these patients 
This finding is in accord with our concepts of the cardiovascular effects of 
insulin treatment, as previously reported.^® 


The preponderant influence of the emotional status of the patient on the 
extent of the blood pressure changes following the injection of metrazol is 
more clearly indicated when one considers only those cases in which an 
evident state of fear or excitement was noted at the time of the injection 
Such a state was noted nine times when metrazol alone was used (table C V 
and four times when metrazol was given after insulin (table C ^ Thi 
readings in these mstances are distinguished from the others by the placin' 
of a plus sign m the last column of the blood pressure tables. The figures 
from table C. show that m the mstances in which there was obvious Sr 
and excitement the average systolic blood pressure change was minus ITq 
mm. as compared with a general average systolic change of minus 9 3 mm 
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Range of Systolic B.P. Changes = -46 to 42; Average Syst. B.P. Change = -9.3; Aver. Syst. Change c “E" = -21.9. 
Range of Diastolic B.P. Changes = —70 to +20; Average Dias. B.P, Change = —7.8; Aver. Dias. Change c "E" = —111 
Range of_ Pulse Pressure Changes = -28 to +32; Average P.P. Change = -1.4; Aver. P.P. Change c “E” = -10.8. 
Number instances with obvious excitement = 9(+) (with excitement changes were always downward). 
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Range of ^stolic B.P. Changes — —50 to +22; Average Syst. B.P. Change = — 7.6; Average Syst. Change c Excitement = —43. 

Range of Diastmic B.P, Changes = —36 to +42; Average Diast. B.P. Change = —12.9; Average Diast. Change c Excitement = —27. 

Range of Pulse Pressure Changes = -52 to +52; Average Pulse Pressure Change = + 4.9; Average P.P. Change c Excitement = - 16.5. 

W umber instances with obvious excitement = 4(+) (with excitement changes were always downward). 
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* Occasional auricular extrasystcles after the fit. T 4 is —4 mm. or 2 mm. deeper after fit than before fit. 

t Occasional auricular and ventricular (left) extrasystoles are seen after the fit; T 4 is —4 mm. or 2 mm. deeper after fit than before. 
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Similar differences are apparent as regards the diastolic and pulse pressure 
changes, and a similar, but even more marked trend, is discernible in table 
C 2 "where the "metrazol Avith insulin ” cases are listed. 

The readings listed as item number 21 in table Ci merit some special 
consideration. This patient, after this particular injection showed a drop 
of his diastolic blood pressure to zero, Avhich persisted for several minutes. 
This is evidence of the appearance consequent to the seizure, of an adrenalin 
or adrenalin-mimetic effect, which is, entirely similar to the adrenalin effect 
often obtained during insulin hypoglycemia. (This phenomenon has been 
fully described in our earlier paper its appearance as an effect of insulin 
hypoglycemia alone is illustrated by item number 15, in table Co and item 
number 5 in table Bo.) This finding may be considered as confirmatory of 
our previous notations of the appearance of the aortic dilatation phenomena 
as described under the auscultatory findings. Additional evidence for such 
an interpretation of these findings will be presented in connection Avith the 
electrocardiographic studies. It must be reemphasized that such evidences 
of adrenalin or adrenalin-mimetic cardiovascular activity Avere seen much less 
frequently and to a considerably lesser degree after metrazol injections than 
during insulin hypoglycemias. Patient H. T., on Avhom the readings listed 
as item number 21 Avere made, AA^as one of those Avho had been particularly 
prone to exhibit the adrenalin-activity phenomena during his previous course 
of straight insulin treatment. 

II. Electrocardiographic Findings 

Electrocardiograms were taken on eight of our more cooperative pa- 
tients just before a metrazol injection and as soon as practical thereafter. 
This was done in 10 instances, in nine of Avhich the desired result of a grand 
mal convulsion Avas obtained, Avhile in one instance (item number 8) “ slight 
stimulation only ” Avas obtained. In the nine instances Avhere a grand mal 
convulsion was obtained, the second electrocardiogram Avas taken as soon as 
possible after the last convulsive twitch, during the phase of postconvulsive 
coma. In the one instance where no convulsion Avas obtained, the second 
electrocardiogram Avas taken one and one-half minutes after the metrazol 
injection. 

All of these patients had had electrocardiograms taken before the course 
of treatment was started as Avell as after it was finished. In addition, several 
of them had additional electrocardiograms taken during the afternoon or on 
rest days during the course of treatment. These data need not be presented 
here, because in no instance did there appear the slightest significant change, 
or evidence of cardiac damage as a result of the course of treatment. The 
temporary immediate changes contingent upon the individual metrazol in- 
jections are herewith presented in table D. 

Analysis of the data listed in table D shows that there Avas no significant 
variation in the reaction in relation to the total number of treatments, or 
number of previous convulsions. The changes in rate AA’^ere usually minor in 
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degree and confirmed the impressions previously noted by counting the pulse. 
In only two of the 10 instances (items number 9 and 10) did an acceleration 
of pulse of 32 to 42 per minute appear. The rhythm generally rernained 
grossly regular after the fit — in one instance a slight sinus arrhythmia was 
noted, while in two cases occasional auricular extrasystoles appeared, and in 
one case rare ventricular extrasystoles were seen. There were absolutely no 
significant changes noted in the duration of the individual wave complexes. 
No significant variations were noted in the amplitude of the P, Q, R, or S 
waves, in any lead, except such slight increases in amplitude, of. the QRS 
complexes in two instances as might indicate a rather more vigorous ventricu- 
lar action (see items number 4 and 10). 

In no instances was there noted any significant deflection of the ST 
interr'’al. The " T ” waves generally showed either no change or a slight 
increase in amplitude ranging from 14 to 2 millimeters. This increase was 
generally in the direction of normality, so that Ti, To, and T.t which are 
normally positive tended to become more positive, whereas T^ which is 
normally negative tended to become more negative. The change in the “ T ” 
waves was particularly evident in Lead IV (see items number 1, 2, 7. 9). 

The only exceptions to this rule regarding the “ T ” wave changes are 
seen under items number 3, 4, and 8. Here we find “ T ” waves after the fit, 
which are slightly diminished in amplitude ( — Ve millimeter) so that they 
may be considered less normal than before. The three cases on whom these 
graphs were taken were outstanding examples of those showing a special 
susceptibility of the cardiovascular apparatus to adrenalin or adrenalin- 
mimetic sympathetic activity as evidenced by aortic-dilatation phenomena, 
increased pulse pressure, vasomotor and pilomotor activity, when they had 
previously been treated with insulin. 

Discussion 

In seeking an explanation for the exceptional findings noted in a few 
instances above we are inevitably led to a consideration of the more recent 
literature regarding the physiology of epinephrine, at least as it affects the 
heart. In this regard Milles and Smith have stated in substance: The 
intravenous injection of epinephrine causes electrocardiographic changes 
closely simulating those found in angina pectoris in which condition the 
myocardium but not the conduction mechanism is involved. A wide varia- 
tion exists in the individual susceptibility to the drug in humans and in ex 
perimental animals. The minimal effect is a reduction in amplitude of the 
wave. This is closely followed by the appearance of the diphasic 
form. Next directional changes in the T-wave appear, i.e., a previouslv 
upright T-wave becomes inverted or vice versa, or a marked increase in the 
voltage of the T-u^ve appears. Deviation of the ST interval is often as 
sociated with these pronounced T-wave changes. Finally ventricular ext 
s3^stoles and, with very large doses, ventricular fibrillation set in With 
large doses of epinephrine transient conduction interference may occ 
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The work of Parade and Foerster^- affords additional pertinent informa- 
tion as to the effect of epinephrine on the heart action. These investigators 
administered 0.015 mg. of a freshly prepared epinephrine solution intra- 
venously to a series of 35 non-cardiac patients. They then took serial elec- 
trocardiograms in Lead II only, and in 18 cases observed definite rhythm 
changes which, however, always subsided within 5 minutes after the injec- 
tion. The rhythm changes were divided as follows; nodal rhythm — five 
times; coronary vein sinus rhythm (an ectopic auricular rhythm) — two ■ 
times ; nodal extrasystoles — ^three times ; auricular extrasystoles — four times ; 
ventricular extrasystoles — three times. They also observed occasionally a 
slight sinus arrhythmia which was not due to respiration. In two cases 
they found rather long maintained deformities of the P-wave. In one 
patient there occurred an heterotopic auricular tachycardia. In almost half 
of their cases there occurred a slight fleeting shortening of the PR interval. 

When we add to the above data our knowledge of the infrequently men- 
tioned and rarely recognized clinical cardiovascular effects of hyperadrena- 
linemia (see number 10), namely the aortic dilatation phenomena, we find 
that we are able to formulate a reasonable hypothesis which will account for 
all the diverse clinical data disclosed by our study. First, we must recognize 
that individuals differ in tlie organization of their autonomic nervous sys- 
tem. This difference in autonomic organization is a most important factor 
of their general physical constitution or habitus. Consequently, they will 
differ in their response to various types of stimuli and, in the present connec- 
tion, particularly in the degree of their response to drugs of the sympathetic- 
adrenal type. In other words, some individuals will show an increased, 
some a reduced, and some an “ average susceptibility or sensitivity to 
stimulation with adrenalin or sympathetico-mimetic drugs. Furthermore, 
it is now being recognized that the prolonged administration of insulin (as 
in the Sakel regime), may induce an altered state of reactivity of the sym- 
pathetic system, primarily in the direction of an increased sensitivity of 
response to adrenalin and sympathetico-mimetic drugs. On individuals with 
an “ average ” or “ reduced ” sensitivity of the sympathetic nervous system, 
it appears that metrazol, as at present employed, produces only minor cardio- 
vascular effects, which effects correspond basically with the state of mental 
or emotional excitement produced by the action of the drug on the^ central 
nervous system. On the other hand, on patients with a hypersensitivity of 
the sympathetic nervous system, metrazol may produce, in addition, transi- 
tory effects which are typical of a mild hyperadrenalinemia, namely, aortic 
dilatation phenomena with reduced diastolic and increased pulse pressures, 
cardiac rhythm changes, and T-wave' changes (such as were noted with 

patients H. T., W. C., and B. V. D.). •it. 

From the above formulation it follows that metrazol may logically be 
employed with safety in all cases which do not show definite evidence of 
serious organic heart disease. In cases of definite organic heart disease its 
use would seem to be contraindicated, when the disease is of a type which 
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tends towards permanent disturbances of rhythm (such as rheumatic, 
thyrotoxic, or advanced arteriosclerotic conditions) , or of a type associated 
with defective coronary function (such as coronary sclerosis, or aortic 
regurgitation). In such cases, in sensitive or sensitized individuals, an 
injection of metrazol might conceivably induce sufficient additional sym- 
pathetic stimulation (or adrenalin secretion), to precipitate a cardiac acci- 
dent. On the whole it appears that metrazol may be employed with a feel- 
ing of much greater assurance in borderline cardiac cases than would be tlie 
case with insulin, which, it has been shown, produces much more profound 
and more lasting changes in the cardiovascular physiologic processes. 

Corresponding with the evident safety of metrazol as regards the cardio- 
vascular apparatus, there appears to be no good evidence of its possessing 
any real value as a pure cardiac stimulant. It would seem that whatever 
good effects may be obtained from its use as a cardiac stimulant could best 
be explained by its pronounced respiratory stimulant -action, with perhaps 
secondary improvement of cardiac function due to improved oxygenation. 

Summary 

The present vogue of using massive doses of metrazol intravenously for 
the treatment of mental diseases, has afforded an unprecedented opportunity 
for studying directly the effects of this drug on the cardiovascular physio- 
logic processes. 

A survey of the current literature shows that there have been published 
comparatively few reports furnishing any specific data on this problem. 

The present study lists changes in the physical signs, blood pressure, and 
electrocardiograms of 14 male patients receiving metrazol alone, as well as 
metrazol during the course of insulin hypoglycemia. It is indicated that 
there are no pronounced or prolonged alterations in blood pressure associated 
with the metrazol treatment per se, and that the changes which do occur 
reflect primarily the state of mental and emotional excitement or depression 
induced by the injection. It is also shown that the metrazol injections as a 
lule induce a transitory mild to moderate acceleration of cardiac rate (10 to 
30 beats per minute) , and at times transitory cardiac irregularities most often 
of the type of auricular extrasystoles, and sinus arrhythmia, with ventricular 
extrasystoles more rarely. We have not observed any instance of auricular 
fibrillation, although this has been reported by another investigator (Ha- 
dorn). It is also shown that patients who are “ sensitive” or ‘‘have been 
sensitized” (by previous treatment with insulin) may show temporary signs 
of aortic dilatation phenomena, analogous to the known effects of a rnild 
hyper-adrenalinemia. Except in such ” sensitized ” patients, where the elec- 
trocardiograms may indicate a slight tendency towards diminished coronary 
ox>'genation, the electrocardiograms after convulsions invariably indicate 
either no change or improved coronary oxygenation, associated with the 
more vigorous heart action. The theoretical implications of these findings 
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are suggested and the relative safety of metrazol treatment as regards 
improbability of cardiac complications is stressed. 
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ACTINOMYCOSIS: A NEW SPECIES, PATHOGENIC 

FOR MAN'^ 

By George C. H. Franklin,! M.D., F.A.C.P., Fort Leavenworth, Kansas 

T HE diagnosis of human actinomycosis is not always made with ease, and 
furthermore the identification of the causative species is usually quite dif- 
ficult. In medical literature cases are frequently reported as actinomycosis 
followed by the statement, unable to culture, culture lost, not able to identify, 
etc. The species in some cases is not of great interest to the physician ; how- 
ever, the laboratory should always attempt to identify the organism. 

The disease may be either localized or generalized. It is usually chronic 
and the duration is from several months to several years. It is thus fre- 
quently misdiagnosed “ tuberculosis.” 

In 1925, Sanford and Voelker ^ reviewed 670 cases that had been ob- 
served up to that year in the United States, and of these only 2 per cent 
showed generalized involvement. Brumpt states that in those infections 
caused by A. israeli, the etiological agent of lumpy jaw in cattle, 60 per cent 
of the cases are of the cervico- facial type. When all causative species are 
grouped together this percentage is much greater. In certain cases decaying 
teeth may contain the organism and as such may be the source of the infec- 
tion. Topley and Wilson ^ state that A. graminis Bostroem is occasionally 
present in actinomycotic lesions and is probably not etiologically related to 
the disease. This organism, like the one herein later described, has been 
found in the mouth. 

Some of the many difficulties and peculiarities encountered in the study 
of the group are: (1) their minute size and variation in morphology on 
various media ; the difficulty of studying the morphology unless the highest 
magnifications are available, that is about 2700; (2) extreme variability of 
growth on synthetic media; (3) uniformity of growth on protein media; (4) 
the presence or absence of diffusible pigments, the colors of which may change 
with a variation in the pH; (5) sensitivity to an acid medium; (6) forma- 
tion of zones of peculiar designs on media; (7) possible loss, after several 
transplants, of some of the characteristics by which they are identified 
(Some of these characteristics may be regained by cultivation in media con- 
taining sterile soil, for the original source of this fungus is the soil.) 

There are many species more or less pathogenic to man and animals 
Brumpt^ lists over one hundred. Dodge lists about the same number 
In many, pathogenicity has not been proved. Different species have been 
isolated from infections of the tear ducts, cornea, conjunctiva and tongue 
They have been found in decaying teeth, in the sputum, in the lungs in the 
spleen, and in chronic abscesses in various parts of the body. Other’species 

* Received for publication July 9, 1938. 

t Deceased. 
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have been frequently reported in chronic bronchitis and also as associated 
with the tubercle bacillus in the sputum. In rarer instances we find actino- 
myces reported in brain abscesses, granulomas, skin mycosis, keratolysis of 
the skin of the feet in India, and in the blood stream of persons bitten by 
certain small wild animals. It is well known that several species are the 
etiological agents of Mycetoma or Madura foot. Generalized actinomycosis 
caused by the Actinomyces bovis of Hartz has been extensively studied by 
several investigators. The physician’s knowledge of the disease and the or- 
ganism has been largely limited to this species. 


Case Report 

Clinical History: V. B., white male, aged 41 years, was first seen December 21, 
1935, when he complained of dental pain in the lower right jaw. Examination at the 
Dental Clinic, Fort Leavenworth, Kansas, showed caries with periapical abscess of 



Fig. 1. The lesion. 


the right lower, first and second molars, pulpitis of the left lower se . • pj 
and periodontoclasia of the left lower second molar. The abscesses we , 

and a few days later fluctuation appeared midway along the lower me o g 

mandible. This was excised and drained. The two abscessed teet i were rem v 
January 3 and 6. The wound in the gum healed readily but the externa 
not close ; fluctuation would again start in an adjacent indurated ^ 

latter area was incised and drained, it would close and the process wou egm a 
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The patient was admitted to tlie Station Hospital, Fort Leavenworth on Febru- 
arv 17 1936, two months after the first complaint, that of dental pain. He was ad 
mitted’for treatment of the abscessed area of the right lower jaw, which had become 

Quite extensive and had become tender to light pressure. • j cr. 

General Physical Examinaiion: This was essentially negative and remained so 

throughout his stay in the hospital. . . 

Proqress in the Hospital: The temperature was normal and remained so during 

tlie entire course of the illness. The wound was kept widely opened, and was packed 



Fig. 2a. Dental — right first -and second molars. 
2b. Dental — ^left first molar. 


and dressed daily. The pus was a thick yellow but it became thin and watery as the 
wound closed, only to indurate again and break down repeatedly, as it had done prior 
to admission. The cervical glands were not enlarged. Fungus infection had been 
suspected by the surgeon for some time, but the laboratory findings were always nega- 
tive, i.e., the bi-polar staining bacillary forms were not recognized as fungus. Potas- 
sium iodide was begun on March 2, a week before fungus was reported.- The initial 
dose of 10 drops of saturated solution ti.d. was gradually increased to 78 drops t.i.d. 
In addition roentgen-ray treatment was given once weekly. The wound showed much 
stubbornness in healing, but it finally cleared up completely except for a considerable 
amount of scarring. The patient was discharged on May 16, 1936. 

Laboratory Findings during Time the Patient Was in the Hospital: On Februarj’^ 
20, smears from the discharge were reported to contain diphtheroid-like bacilli, strep- 
tococcus and staphylococcus. Repeated cultures taken during the next two weeks con- 
tinued to show the same organisms. The roentgen-ray report was negative for osteo- 
myelitis. Blood culture taken February 19 was negative. On March 9, thread-like 
fungi were reported in smears, for the first time. They were aerobic, gram-positive 
and not acid fast. The same organism was reported on March 18 and 19. In the 
pus were noted minute, pale yellow, soft granules. These when crushed and ^stained 
showed colonies of actinomyces. . ■ 

Histopathology : Tissue from the wound was sent to the Army Medical School. 
The report received March 15 was “ chronic inflammation and small coccoid forms.” 
Six guinea pigs were inoculated intraperitoneally with both exudate and broth cul- 
tures. In 10 days all showed small nodules at the site of inoculation. At the end of 
four weeks, in two of the animals nodules were found in the peritoneum and omentum 
Actinomyces of the same type as herein described were cultured therefrom. In our 
work we were unable to confirm this finding. The remaining four pigs were kept for 
two more months, during which time they appeared normal. 

On April 3, smears and cultures were finally diagnosed as Actinomyces, probably 
graminis. On April 10, pus from the jaw wound showed a few branching fungi on 
smear and in culture. There were many negative reports between February 17 and 
April 10. Blood count: On only one occasion, March 13, was this abnormal; white 
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cells 14,700 with 70 per cent polymorphonuclear cells. Red count and differential 
normal. Wassermann and Kahn reactions negative. Cultures were not taken from 
the teeth because they were removed before the actinomyces was suspected, and before 
the patient had been admitted to the hospital. 

Comment : In this case of localized actinomycosis we wish to call atten- 
tion to the following points : 



Fig. 3. The cultures showing interesting designs which 
asparagus, twelfth day. Middle: potato, twelfth day. 


may be characteristic. Left: 
Right: starch, twelfth day. 
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1. The abscess was not along a definite chain of glands as in tubercu- 
losis. 

2. Actinomycosis should always be suspected, especially in the cervico- 
facial area, when an abscess refuses to heal under appropriate local treatment, 
and the complement fixation and tuberculin tests are negative. 

3. It is probable that had the organism invaded the blood stream ab- 
scesses would have occurred elsewhere and the disease might have become 
generalized. 

4. A few weeks’ delay in diagnosis may be fatal. 

5. In the tissue and cultures various species of actinomyces may show 
coccoid, rod forms, and diphtheroid-like forms. 

6. In the pus, sulphur-like granules are not always found. The same 
holds true for the material from the curettage of a sinus. All species do not 
show these granules which are characteristic of Actinomyces bovis. 

7. The adjacent glands may not be involved. 

8. The condition may be confused with tuberculosis and osteomyelitis, 

9. The importance of an early localized actinomycotic infection should 
not be overlooked. It may become generalized. 

10. Cultures should be studied for at least four weeks to determine if 
segmentation is present. It is often necessary to make a prolonged search 
for branching forms. 

Description of the Organism 

Shortly after the writer came to this laboratory in May 1937, he found 
cultures of this actinomyces. The clinical technician, Miss Pearl Moorman, 
who had first recognized the filaments, described the case in such an interest- 
ing way that it was decided to attempt an identification. 

On October 24, 1937, the following aerobic protein cultures were planted 
from old cultures -dated May 18, 1936. These blood agar slants appeared to 
be about 70 per cent dried out. Transplants were made from a few whitish 
specks on the surface but were not successful. However, after admitting air 
the chalky white specks increased in number, and growth was obtained. The 
following protein and vegetable cultures were incubated at 36° C. for six 
days — ^then maintained at 18° to 22° C. 

1. Rabbit blood agar slants. Period at 36° C. In 48 hours the slant 
was covered with heaped up, chalk-like, white, dry, finely wrinkled, confluent 
colonies. Hemolysis extended 10 mm. from the edge of the' confluent 
colonies and 2 to 3 mm. from the edge of individual colonies. A similar 
transplant made at the same time on the same medium showed in 48 hours 
at 36° C. a number of discrete grayish white, glistening caput-like colonies. 
4 by 4 mm., with distinct fimbriated borders which in 76 hours were 
covered with the same chalky substance as noted in the first transplant and 
hemolysis of the slant was nearly complete. Fifth day: Growth rapid 
abundant, elevated, confluent, dry, chalky with distinct contour lines some 
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roundish, others squarish (see photographs). The margin was narrow, 
crenated and transparent in places. Growth was attached to the medium but 
the whitish substance was easily detached. Hemolysis was almost complete, 
butt excepted. One of the blood agar slants did not show the contour lines 
distinctly. Thirtieth day: Color had gradually changed to grayish white. 
Contour lines remained. Edge was lobate with shrinkage in the center of 
growth and the surface finely pitted, but still remained dry and powdery. 
Short aerial mycelium, no soluble pigment. 

2. Glycerol agar slant: pH 7.2. Good rapid growth similar to above. 
Pattern not as distinct, more pitting of surface which is velvety and glisten- 
ing with edge erose. 

3. Glucose agar shake : Growth only on surface with faint blackish brown 
coloration a few millimeters below the surface. It is probable that this color 
is due to the oxidation of the glucose. 

4. Glucose agar slant : Good growth, similar to number two above, but 
with blackish brown color diffusing into medium for a few millimeters as in 
number three above. 

5. Loeffler slant: Rapid liquefaction which began in 40 hours and con- 
tinued to about 50 per cent on the fifth day; 

6. Glycerol egg slant : Liquefaction rapid. 

7. Litmus milk : No typical acid coagulation. A soft jelly-like thicken- 
ing with liquefaction beginning on the third day. Remained alkaline. In 
10 days 60 per cent digestion. 

8. Sabouraud’s conservation agar : Growth similar to other solid media 
but not as heavy. 

9. Nutrient broth, pH 6.8: Pellicle and bottom growth heavy on fifth 

day. Medium clear. Growth flaky, membranous and granular, depending 
on position in the tube. Growth up around sides of the tube above the sur- 
face. Mycelium and coccoid forms. ' • 

10. Plain agar slant: Abundant rapid growth, similar to other so i 
media. On filling tube with water the appearance of growth is that of a 
shining silver-like molten metal. No pigment. Short aerial mycelium. 

11. Sabouraud slant, 4 per cent maltose, pH 6.2’: Abundant and rapi y 
growing confluent growth, raised, buff colored, dull, coarse white 

over part of surface. Contoured border distinct and crenated wit i w ntis i 
stellate projections. Reverse brownish black, burnt sugar color. ^ 

12. Carrot slant: Good confluent growth. Color whitish with areas o 
dirty yellowish brown, mottled by a darker brown along sides of surface 


13. Glycerol potato slant: Growth rapid. Second day: Thin ye 
growth, borders white becoming heavy grayish white and ye ow. n 
days, heavy incrustations of chalky white substance which a er } 

becomes grayish and somewhat greenish at the base w i^re in con ac \ 
glycerol cotton plug. Spore-like and diphtheroid-like forms. lo y 
celium grows readily from the surface. 
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14. Gelatin: Rapid stratiform liquefaction. Synthetic media. In- 
cubated at 36° C. for 24 hours, then maintained at 27° C. 

15. Asparagin slant: Fourth day: Heavy grayish white growth on 
surface. Border fine and fuzzy. No diffusing pigment. Seventh day: 
More yellowish and drier. A few individual colonies, 2 mm. in diameter 
with an acuminate center growth pitted and circumscribed by a fine line of 
growth, a Saturnine-like ring with a clear space within. Many fine white, 
dust-like particles. Border finely fuzzy. Reverse a faint greenish yellow. 

16. Citrate agar slant: Fourth day: Very faint colorless growth along 
streak. Seventh day: A dozen white powdery points less than 1 mm. in 
diameter. No pigment. Growth poor. 

17. Starch slant with brom-cresol purple; Fourth day: Similar to as- 
paragin but not as heavy. Seventh day: No reverse color, no liquefaction, 
no pigment. Growth more rapid, becoming confluent and taking on a 
pattern (see photographs). Short aerial mycelium. Very faint change in 
reaction. 

18. Czapek agar slant: Fourth day: Acuminate white colonies, black ' 
speckled along streak, fir tree-like. No pigment, does not spread into 
medium. Aerial mycelium not noted. In 10 days many minute colonies 
fusing here and there. In the synthetic media no further change otlier 
than increase in growth noted between seventh and fifteenth days. ' 

Biochemical Characteristics: Glucose, maltose, lactose, salicin, seven days, 
no change. Indol, methyl red, V.P., methyl blue reduction test, all negative; 
Nitrates reduced to nitrites. NHg positive; catalase positive, rapid. Micro- 
scopic: Branched filaments about one micron in diameter, some of which 
contain many granules in terminal elements, probably spores. No spirals 
seen. Chalky surface growth is made up largely of spore-like forms, 1 or 
2 microns in size which appear in short chains like streptococcus. Micro- 
cultures of these develop hyphae over night. Gram positive, not acid fast. 

Animal Inoculations: A guinea pig and a rabbit were inoculated intra- 
peritoneally and two similar animals subcutaneously with 1 c.c. of culture 
suspension. None of them lost weight or presented any abnormal signs at 
any time. At five weeks the first two above mentioned were opened and no 
pathological condition found. The remaining two are healthy and gaining 
weight. Actinomyces as a rule are not very pathogenic for laboratory 
animals. 


Discussion 

After many months of work we are not able to correlate this organism 
with any known species. Knowing that some actinomyces change their 
characteristics on repeated subculture, Ave were careful to note that this 
species has retained all of its original properties, as far as we can determine 
from the records available. The works of various authors as Bergey,® 
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Topley and Wilson,® Dodge, ^ Brumpt,® and Waksman ® have been consulted. 
We have written others but they have been unable to assist us. Waksman, 
in a personal communication, after a study of the culture sent him, says it 
" corresponds very closely to A. Itoininis Bostroem, which is the same as 
A. gj’mnime, Topley and Wilson.” However, he does state that the pro- 
■ teolytic and diastatic properties of our organism differ from the above. The 
following table will show the different characters of the two species : 


Media 

A. graminis 

Adinotnyces sp. nov. 

Gelatine 

Liquefaction unusual. 

Rapid liquefaction. 

Broth 

Pinkish, yellowish or orange in 
color. No odor. 

None but chalky white. Odor dis- 
tinctive. 

Glucose agar 
slant 

At three_ weeks, brick red or 
yellowish orange. 

No such color. Blackish color below 
surface diffusing a few millimeters 
into medium. 

Loeffler’s serum 

No liquefaction 24 days. 

Rapid liquefaction. 

Egg slant 

No liquefaction 24 days. 

Rapid liquefaction. 

Blood agar slant 

Czapek agar 

No hemolysin (Topley and 
Wilson). Hemolytic zone 
(Waksman). 

Becoming yellow and brown as 
it dries. Penetrates the me- 
dium. 

Rapid and early hemolysis. 

Fine white, black speckled colonies 
along streak. Does not penetrate 
into medium. Later brownish. 

Starch 

Enzymatic zone 12-16 mm. 

No enzymatic action. 

Odor 

None mentioned. 

Heavy penetrating, moldy, escaping 
through tube plugs. 


This comparative table shows beyond a doubt that on a physiologica 
basis the two actinomyces are not the same. One is not even a variety o 
the other, but both are distinct species. 

Conclusion 

1. The organism described is a new species. ^ We propose to call it 
Actinomyces Moormani after the technician herein pieviousy men lone 
because she was the first to differentiate it from a cornybactenum. 

2. It is pathogenic to man, forming chronic abscesses. 

3. Like A. graminis it is probably found in the mouth as a sapropiy . 

4. For the purpose of identification of an actinomyces it is sugges e 
that the media and procedures mentioned herein are all necessary an use 
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THE PATHOGENESIS OF HEMORRHAGE IN 
ARTIFICIALLY INDUCED FEVER’' 


By Sloan J. Wilson, M.D., and Charles Ai Doan, M.D., F^A.C.P., 

Columbus, Ohio 

Artificially induced fever has attained a definite place among modern 
therapeutic procedures. Hyperpyrexia, however, is attended by actual, as 
well as by potential dangers, as is usually the case with any powerful thera- 
peutic agent. Tissue injury from prolonged or excessive exposure to heat 
has long been recognized. Two of the most constant pathologic findings 
under such circumstances have been acute liver damage and hemorrhage. 
In replies to a questionnaire regarding fever therapy, which was sent to phy- 
sicians by the Council on Physical Therapy, “ several reported instances of 
cerebral hemorrhage.” Five fatalities have been cited by Hartman and 
Major ® and Wilbur and Stevens.^ Necropsy findings included liver ne- 
crosis, hemorrhagic pneumonia, hemorrhagic encephalitis involving the ves- 
sels at the base of the brain, subconjunctival hemorrhages, submucosal hemor- 
rhages in the trachea, and subendocardial and myocardial hemorrhage. 

Pathologic findings in experimental animals subjected to artificial fever 
by various means have been reported by Baldwin and Nelson,® Hall and 
Wakefield,® Hargraves and Doan,^ Flartman and Major,®’ ® Jacobsen and 
Hosoi,® Mortimer,® and von Haam and Frost.^® Hemorrhages have been 
reported in each instance. These included hemorrhage into the bone mar- 
row, lymph nodes and splenic pulp, cortex and medulla of the brain, cortex 
of the adrenal gland, subpericardium and valves of the heart and extravasa- 
tion of blood into the submucosa and subserosa of the intestines. Liver 
damage was reported in most instances. Jacobsen and Hosoi found changes 
in the peripheral zone of the liver lobules and fatty damage to the parenchy- 
matous cells. Hall and Wakefield stated that the initial liver damage was 
central and “ of a milder degree than the necrosis found in acute yelloiv 
atrophy.” Engorgement of the sinuses, extensive midzone necrosis an 
hemorrhage into the liver substance were reported by Hartman and Major. 

The etiologic mechanism of the hemorrhages invoked by fever has never 
been entirely satisfactorily explained. Wilbur and Stevens ^ 

hemorrhage might be due to extreme dilatation of the vessels wine i a owe 
extravasation of the red cells, or, possibly, that it was the result o capi ary 
damage not demonstrated anatomically ; the liver damage they esize ^ 

as the direct result of actual heat or as secondary to intoxication. artman 
noted the similarity between the pathologic lesions following ever tierapy 
and those due to prolonged asphyxia in acute alcoholism, carbon monoxi e 

* Presented before the Central Society for Clinical Research, Chicago, Illinois, Novem 

From the Department of Medicine, Division of -Medical Research, Ohio State University, 
Columbus, Ohio. 
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or nitrous oxide poisoning. A constant and severe anoxia was demonstrated 
in experimental animals following induced fever as a result of decreased oxy- 
gen saturation of the arterial blood and a low oxygen content of the venous 
blood. Factors contributing to the anoxia were alkalosis, accelerated blood 
flow, the increased temperature of the blood and an increased demand for 
oxygen by the tissues. 

Prothrombin, fibrinogen and blood platelets are among the more .im- 
portant known factors essential to the coagulation of blood, and are the 
products of organs proved to be affected pathologically by high fever tem- 
peratures.^^’ Prothrombin and fibrinogen are produced in the liver, and 
platelets arise from the megakaryocytes found principally in the bone mar- 
row.^® The hemorrhagic diathesis in thrombocytopenic states is well recog- 
nized. Hemorrhage may also occur when the prothrombin level falls to be- 
low 40 per cent of normal values. Deficiency in prothrombin can be quan- 
titatively determined by the methods of Smith, Warner and Brinkhous,^®’ 
and Quick, Stanley-Brown and Bancroft. These investigators have 
reported a decrease in prothrombin levels associated with liver damage. 
More extensive liver necrosis must be present before there is a pathologic de- 
crease in fibrinogen. Smith, Warner and Brinkhous have shown that it is 
possible to decrease the prothrombin and maintain the fibrinogen level with 
carefully adjusted amounts of chloroform, a toxic hepatic agent. Larger 
amounts of chloroform result in a decrease of both factors. 

The present study was undertaken to explore further into the underlying 
mechanism of the hemorrhagic tendency accompanying fever. The icterus 
index, liver function studies, prothrombin values and fibrinogen determina- 
tions were obtained to determine the relative efficiency of the various hepatic 
functions, and more particularly to detect any significant variation in the 
products of hepatic origin that are important in the coagulation of blood. 
Parallel determinations of circulating blood platelets and serial bone marrow 
biopsies were done. Observations on the number and character of the 
megakaryocytes were correlated with the level of the platelets in the peri- 
pheral blood. 

Methods 

The method of Quick, Stanley-Brown and Bancroft for pro- 

thrombin was used in human patients. This technic proved unsatisfactory 
for accurate quantitative prothrombin determinations using rabbit plasma. 
A modification of the method of Quick was devised. Blood from the heart 
was obtained and mixed with one-tenth its volume of sodium oxalate. The 
hematocrit and total volume were recorded after centrifugalization. A 
series of 10 dilutions in saline from 10 per cent to 100 per cent was prepared. 
Two drops of thromboplastin were added to two drops of each dilution; To 
this mixture were added four drops of calcium and fibrinogen solution, and 
the clotting time at 37° C, was recorded. The dilution which clotted in 20 
seconds was noted and compared with a known normal plasma. Thus, if a 
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20 per cent solution of normal plasma clotted in 20 seconds, and a 30 per cent 
solution of the unknown plasma clotted in 20 seconds,, the latter would be 10 
per cent less or 90 per cent of normal. By this method rabbit plasma con- 
tained about 90 per cent and human plasma about 80 per cent as much pro- 
thrombin as dog plasma, which results are comparable to those reported by 
Smith, Warner and Brinkhous.^'’’ The method developed by Smith, 
Warner and Brinkhous is now being used in our laboratory. 

The newer method of Greenburg and Mirolubova with the modifica- 
tion suggested by Minot and Keller has been found entirely satisfactory 
for the quantitation of fibrinogen. 

As a further measure of liver function, the standard galactose tolerance 
and hippuric acid tests have been used in all human case studies. The 
bromsulphalein test was used giving five milligrams of the dye intravenously 
for each kilogram of body weight. 

In the clinical studies, the sternal puncture aspiration technic was used 
. for obtaining marrow. A different rib interspace was selected for each 
subsequent observation. Total cell counts were obtained with the standard 
pipettes and diluting fluids used in peripheral blood studies. The total nuc- 
leated cell counts were slightly lower than those reported by Erf.‘" The 
marrow tissue was studied immediately in supravitally stained preparations 
with differential cell counts, and fixed films were made for Wright’s Giemsa 
staining. The I'emaining material was allowed to clot, was fixed in Helly s 
fluid, embedded, and .paraffin sections were stained with eosin and hema- 
toxylin. 

In rabbits, a preliminary aspiration biopsy of the femur marrow and 
tissues obtained immediatdy post mortem were studied by the above methods. 
Because of the dense cellularity of the rabbits’ marrow, accurate total counts 
were impossible to secure, but differential counts and qualitative changes m 
the cells were recorded in each instance. 

In human subjects the indirect method of Dameshek was used P 
let determinations. Normal counts range between 400,000 and 700,000 per 

cubic millimeter of blood. _ r. t n -a 

In rabbits a modification of the method of Olef using Dames e< m 
was employed. An area of the ear vein was covered with vase me an 
punctured through a drop of fluid preservative. The blood an ye so u 
tions were transferred to a paraffin cup and thoroughly mixe . le ^ 
preparations were then made as in the human subjects. 

Observations Under Experimental Conditions 

Rabbits were used as experimental animals, fever 
therm. No barbiturates or narcotics were used. An indivi ua i 
in the susceptibility of the several coagulation factors to fever tempera ur 
was noted in the various animals. During and following arti cia y m uc 
hyperthermia, there was a decrease in total platelets m a ms ances. 
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lowest determinations being one-fourth to one-third of the pre-fever control 
values. More or less extensive megakaryocytic damage was apparent during 
the period of low peripheral platelet values and a prompt and rapid regenera- 
tion of new megakaryocytes in the marrow always preceded the return of 
the circulating platelets to normal levels. A quantitative decrease in pro- 
thrombin and fibrinogen occurred in those animals in whicli liver damage was 
later found, and where no hepatic damage could be demonstrated, no dis- 
turbance in prothrombin had been recorded. 
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Chart 1. 


The first rabbit (chart 1) which received two hours and 15 minutes of 
fever between 108° and 109.4° F., showed a depression in only one of the 
coagulation factors as a result of hyperpyrexia. During the induction of 
fever there was an elevation in the platelet level, following which there was a 
steady decrease to about one-fourth of the control values. The platelets re- 
mained at this low level until after the radiotherm induction was discontinued 
and then gradually rose to slightly below the pre-fever level. There was no 
quantitative change in either prothrombin or fibrinogen. At necropsy there 
was no evidence of hemorrhage, eitlier grossly or microscopically Ex- 
amination of the bone marrow (plate 1, figure 2) revealed both normal and 
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injured megakar 5 ’^ocytes with pyknotic nuclei. There were also young re- 
generating megakaryocytes. The liver cells were normal (plate 1, figure 1). 

A quantitative decrease in platelets, prothrombin and fibrinogen oc- 
curred in the second rabbit, fevered for two hours with a gradual increase to 
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Chart 2. 


109.4° F. (chart 2). Early in the period of induction of fever there was 
again a slight elevation in the platelet level, after which there was a decrease 
to about one-third of the control level. After the fever was discontinued 
the platelets returned rapidly to slightly above the pre-fever level. The pro- 


Pi^TE I. Microscopic sections of liver and bone marrow after artificiallv inrlur^A 

Figs, land 2 . Rabbit 0-4141. Duration of fever 23/ hours temSureS 

The hver cells are normal. There are both normal and damaged’ megL'aryo<^yt\s whh^n I 
notic nuclei in the bone marrow. See Chart 1. t.^'-^ryocytes with pyl 

of fever 2 hours, highest temperature lOQ 4 ° T 
The hver shows some degeneration of the cells in the periphery of the lobule ^ 

the central zone being filled with glycogen. The marrow shows mature normal ® ' 
and young regenerating megakaryocytes. See Chart 2. damage( 

Figs. 5 and 6. Rabbit 0-4143. Duration of fever 2 hours lethal 
Both the liver and the marrow show acute cellular degeneration The ^ 

dustinctly damaged. See Chart 3. generation, ihe megakarj'ocytes ar 
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thrombin fell to 52 per cent of normal post-fever. An accurate fibrinogen 
quantitation could not be made due to the fragility of the fibrin clot. The 
bone marrow was examined after the animal was sacrificed, and there were 
normal, mature, damaged, and young regenerating megakaryocytes found 
side by side (plate 1, figure 4). The liver showed degeneration of the cells 
in the periphery of the lobule, the cells in the central zone being filled with 
glycogen (plate 1, figure 3). Small punctate hemorrhages were seen grossly 
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in the lymph nodes, thymus and bone marrow. Microscopic examination 
revealed an early hemorrhagic pneumonia. ^ _ . 

Fever induction was lethal after a gradual increase to 111.0 F. m two 
hours in the third rabbit (chart 3). There was a continuous fa 1 m tie 
platelet level, and the prothrombin immediately before the death of the ani- 
mal had decreased to 54 per cent of normal. There was a siinilar decrease 
in the fibrinogen. Examination of the bone marrow revealed nuclear am 
age to the majority of the mature megakaryocytes, although a beginnmg re- 
generation of very young cells could be seen (plate 1, figure 6). Micro- 
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scopic examination of the hvk revealed acute cellular degeneration (plate 1, 
figure 5). There was gross hemorrhage into the substance of the lymph 
nodes. Small punctate hemorrhages were grossly visible in the thymus. 
Microscopic- examination revealed an early hemorrhagic pneumonia and 
small focal hemorrhages and swollen hemorrhagic glomeruli in the kidney. 

Observations in Human Disease 

The patients selected for this study were all young adult individuals, nor- 
mal to complete physical and laboratory examinations except for some type 
of gonorrheal infection. The galactose tolerance, hippuric acid and brom- 
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nation from patient to patient in the susceptibility of the several coagulation 
factors to fever temperatures. The observations in the human subjects dif- 
fered further in that the major decrease in the coagulation elements occurred 
only some time after the defervescence of fever and the compensatory re- 
generation and recovery became apparent after a considerably longer latent 
period than was reported in the experimental animals. 

A marked decrease in prothrombin followed 10 hours of therapy in the 
first patient (chart 4). This is the only patient who was not given large 



Chart 5. 


amounts of glucose preparatory to hyperthermia. During the actual treat- 
ment there was a slight elevation in the blood platelets and only a slight de- 
crease in the prothrombin. Immediately after hyperpyrexia there was a 
retention of bromsulphalein, 15 per cent in one-half hour arid 5 per cent in 
one hour. There had been no retention previous to treatment. The galac- 
tose tolerance and hippuric acid tests could not be repeated because of nausea 
and vomiting. Sternal puncture' at this time revealed, in addition to dam- 
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aged megakaryocytes, an increase in the phagocytic clasmatocytes and a de- 
crease in the more mature neutrophilic myelocytes as contrasted with the pre- 
fever marrow study. Subsequently there was a progressive decrease in 
prothrombin and blood platelets and a gradual increase in the icterus index 
to 70 units, 72 hours post-fever. Hemateniesis occurred on the second post- 
fever day, at which time the prothrombin reached its lowest point of 1 1 per 
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cent of normal and the platelets were only 200.000 per cu. mm. Both of 
these coagulation factors had returned to normal by the seventh nn.t T 
day. In the second patient, fortified by glucose during the 48 1™“^ 
fever, the decrease m prothrombin and in blood platelSs did nniT ^ 
to the point of hemorrhage (chart 5). Avain thp mt,; in progiess 
only after the body temperature had returned to normd'' 
fever there was a rcteutiou of 20 per cent bronTsSalein Tnlo .L^ut 
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and 10 per cent in one hour. The highest elevation reached by the icterus 
index was 13.9 units, five hours post-fever. In addition to damaged mega- 
karyocytes in the bone marrow, there was a moderate “ left shift ” in the 
neutrophilic myelocytes and an increase in the highly phagocytic clasmato- 
cytes.' Normal equilibrium had been reestablished by the seventh post-fever 
day. 

Observations on the third patient (chart 6) included the effect of hyper- 
pyrexia on fibrinogen. During the period of control observations previous 
to the fever treatment, a decrease in the blood platelets and fibrinogen was 
recorded coincident with the -gradual subsidence of the more acute arthritic 
symptoms in the patient. The therapeutic fever had no further effect on the 


ETIOLOGY OF HEMORRHAGE IN ARTIFICIALLY INDUCED FEVER 

Secjuence of Events 
Artificially Induced Fever 

Anoxia-Decreased Ot bJluration of Arterial Dlood. 
and Low Oe, Content of Venous Blood. (Hartman). 

Depletion of Liver Glycogen. 

I 
I 


Liver Damage 


Increased Endothelial 
Permeability 
(?). 


ProthrombinC^^oStl Fibrinogen 
Decrease \ Decrease 


Megakaryocytic 
Damage (Bone Marrow) 




Platelet Decrease 


Potential or Actual 
Hemorrhage 

Chart 8. 

amount of fibrinogen in the blood plasma. Some deleterious influence o 
liver and bone marrow, however, was reflected by a moderate decrease i 
prothrombin and blood platelets as in previous patients, but not to the sail 
degree. A liver function test immediately post-fever showed 15 oer cer 
retention of the bromsulphalein dye in 30 minutes and 10 per cent in or 
hour. The bone marrow revealed definite nuclear megakaryocytic damagi 
but no decrease m neutrophil, c elements and no increase in phagocytic cW 

tocytes. There was a complete return to normal of all factors bv the Tfl 
post-fever day. ^ ^ 

An especially interesting study of the effect of hyperpyrexia on th, 
eral coagulation factors was made in a former patient from our hematolS 
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clinic who had had a splenectomy three vear*; Tnrl in m i r 
thrombocytopenic purpura (chart 7). No bleeding- of anv T' 

™tXon: 

levd ™ 4 5?0 LrT“ P™*™"’!’'" platelets at their lowest 

Sly aite^e/a rS rl ’ " aad -Jaali- 

aftp? H i ^ ^ retention of bromsulphalein before hyperpyrexia 

S t« i„‘™ W' S r p“' ■" 30 S« aS 

SlSoX, 1 ""7'“ P"'' The bone marrL 

clasmatoevret n "“f '•■aryocyfic damage and an increase in the phagocytic 

to Sa7 tf fcatment. There was a rapid retnn, of a I events 

to normal after each treatment. 


UlSCUSSION 

pcfon-^f "f r Iiyperpyrexia may lead to anoxia. It is a well 

is ie act that prolonged anoxia will result in damage to the hepatic 
cc s. iver amage has been found to accompany the anoxia which occurs 
unng anesthesia.-'' Hepatic cell injury is more readily accomplished with 
c 1 oro orm m an undernourished animal than in the well fed animal whose 
lepatic ce Is are full of glycogen. Acute parench)'matous degeneration of 
le iver cells has been described in alt the human subjects examined post 
mortem following death attributable to therapeutic fever. 

^ icroscopic examination of the liver in the experimental animals in this 
sei les revealed acute liver degeneration, the damage being mild in degree in 
some animals, more marked in others, the quantitative blood prothrombin 
an brinogen determinations being directly proportional to the extent of the 
tissue destruction. 

The state of the liver in human subjects could only be studied indirectly 
Ty means of the various tests for liver function. A pathologic retention of 
romsulphalein occurred in each instance and was accompanied by a more 
or less marked increase in the icterus index. A decrease in prothrombin 
was observed in each patient studied, being more marked in some than in 
others. The fibrinogen was apparently not affected under the conditions 
existing in these studies, which finding is in accord with the results reported 
recently by Ham and Curtis.^® Prothi'ombin is thus affected more sensi- 
tively than fibrinogen, probably on the basis of the relative degree of liver 
darnage necessary to interfere with these respective functions as described by 
Smith, Warner and Brinkhous.^® It is significant that the most marked dis- 
turbance in hepatic function occuri'ed in the patient who was not given extra 
glucose during the immediate prefever period. 
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Hyperpyrexia under the conditions of these observations, invariably re- 
sulted in a decrease in the blood platelets, both in the experimental animals 
and in the human subjects, recovery taking place more promptly in the 
former than in the latter. In human subjects the fall in the platelet level 
occurred in the post-fever period, following a transitory increase during the 
actual fever episode. Following the thrombocytopenia there was a slow 
return of the platelets to the circulation. The changing level of the platelets 
in the peripheral blood reflected directly the state of the megakaryocytes in 
the bone marrow. There was deflnite cytoplasmic and nuclear damage dur- 
ing the thrombocytopenic period. The resumption of a normal platelet level 
was accomplished only after megakaryocytic regeneration was complete in 
the bone marrow. The decrease in platelets was not mediated through any 
splenic factor as the same changes occurred in one of our patients who had 
had a splenectomy for thrombocytopenic purpura approximately four years 
previous to hyperpyrexia. 

The sequence of events in the pathogenesis of hemorrhage in artificially 
induced fever ma)'- then be reconstructed as follows : the rise in temperature 
causes anoxia and a depletion of the liver glycogen, which in turn result in 
hepatic damage. With sufficient liver damage (more likely to occur during 
glycogen deficit) there is a decrease in prothrombin with or without a 
decrease in fibrinogen. The injury to megakaryocytes is reflected by a 
decrease in the circulating blood platelets. Damage to the endothelial cells 
has not been demonstrated morphologically.* The decrease in platelets, pro- 
thrombin and fibrinogen individually and collectively, contribute to potential 
or actual hemorrhage. 


Conclusions 

The effect of artificially induced fever on factors important in the coagu- 
lation of blood has been studied in experimental animals and in selected 
human subjects. 

A decrease in prothrombin and fibrinogen occurred secondary to liver 
damage. A decrease in prothrombin may occur without a decrease in 
fibrinogen. 

Artificially induced fever resulted in a relative and absolute thrombo 
cytopenia. The megakaryocytes in the bone marrow showed ’definite cyto 
plasmic and nuclear damage. The degree of thrombocytopenia depended 
upon the extent of tlie megakaryocytic damage. 

The pathogenesis of hemorrhage in artificially induced fever may be fol 
lowed in ordjly sequence: the elevation of body temperature results in 
anoxia and a depletion of liver glycogen; these factors may result in henafc 
and niegakaryocytic damage following which there is a decrease in nro 
thrombin and circulating platelets. Fibrinogen may also be decreased Any 

ot -sis 

diiced fever. i ‘assure suction test, during artificially in- 
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decrease in these factors important in the coagulation of blood, contributes to 
potential or actual hemorrhage. 

The regeneration of the damaged parenchymatous tissues apparently 
takes place quite promptly and completely, the changes being reversible 
within the usual limits of therapeutic application. Any lack of appreciation 
of the full significance, however, of the facts of mineral, carbohydrate, oxy- 
gen, vitamin and water metabolism in fever therapy might lead to irrever- 
sible changes and serious permanent damage or death. 
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PARASITOLOGY; A ROUND TABLE DISCUSSION 

By Ernest Carroll Faust, New Orleans, Louisiana 

The subject of Parasitology is entirely too comprehensive to be treated 
as a whole in this round table discussion, because it may be interpreted as 
including not only the field of Animal Parasitology, but also that of Bac- 
teriology, of Mycology, of the viral diseases and of spirochetal infections. 
Since all of the questions which were submitted to me, with one exception, 
are in the field of Animal Parasitology, and since I am competent to con- 
sider only that subject, discussion will be limited to this field. 

Even Animal Parasitology is an extremely large subject, in which a tre- 
mendous amount of progress has been made during the past decade, par- 
ticularly on the clinical and epidemiological sides.' I realize that a physician 
— a practicing physician who is busy with his patients — cannot be a master 
of all phases of Animal Parasitolog3^ However, it is important for him 
to know ( 1 ) the recognizable characters of the organisms which parasitize 
man; (2) the most efficient methods of diagnosis; (3) the sites where the 
parasites reside in the human body; (4) whether or not the parasites are 
alwa^'s pathogenic or are potentially pathogenic; (5) if pathogenic, what 
local and systemic changes they produce in the body; (6) what cardinal 
symptoms they evoke; (7) what therapeusis is most efficient well within the 
tolerance of the patient, and (8) how to prevent infection or reinfection. 

As residents in North America, we are interested primarily in those ani- 
mal parasites which reside in our own area, and especially those which are 
either prevalent or are clinicall}^ important. I make this distinction because 
some parasites of man, which are relatively common, are non-pathogemc, 
white others are of considerable clinical significance. In North America, the 
following forms fall into one or the other of the two categories mentioned . 

(a) Intestinal Protozoa. The intestinal forms include the intestinal 
amebae (of which there are Endamoeba histolytica, the pathogenic form, 
and five non-pathogenic species), and the intestinal flagellates, as Tiiclio- 
monas, Chiloniastix and Giardia. 

(h) Intestinal Helminths. There are several relatively common species 
of intestinal helminths, including Ascaris, the seatworm or pinworm ( n- 
terohins verinicidaris') , the American hookworm (Necatoi aniei icanus) , 
Strongyloides, the whipworm (Trichocephalus trichiuriis) , the beef tape- 
worm {Taenia saginata) and the dwarf tapeworm (Hynienolepis nana). 

This list is not exhaustive but contains the more prevalent of the intes 
tinal parasites in our area. Of the intestinal Protozoa and most o t ie 
roundworms and the dwarf tapeworm, we find a higher incidence m t le 

* Round table discussion, New Orleans meeting of the American College of Physicians, 
March 31, 1939. '' 
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South than in any other parts of the country, while the beef tapeworm is 
well distributed throughout the continent of North America. 

In addition to these intestinal forms, we have the so-called “ trichina ” 
worm {Trichinella spiralis). This is relatively common as a clinically im- 
portant parasite in the East, North and West of the Continent, but is rarely 
of clinical significance in the South. 

Aside from these forms, we have one other group of protozoan parasites, 
the malaria plasmodia, which are of distinct clinical and public health im- 
portance in the warmer zones of North America, not only in the Gulf Coast 
and South Atlantic States, but extending as far north as the Great Lakes 
and even into the Far West, in the Columbia River Valley and in the Im- 
perial and San Joaquin valleys in California. 

I have attempted more or less to unify this Round Table discussion, 
based on the questions which were presented. The three important topics 
that have been requested are: (1) amebiasis, and the intestinal flagellate 
infections; (2) the intestinal helminthiases, and (3) the role of animal para- 
sites in pulmonary disease. We shall take them up ad seriatim. After a 
consideration of each of these topics, the round table will be opened for 
general discussion. 

Amebiasis 


Etiology and Geographical Distribution. Amebiasis is the clinical entity 
which is produced by Endamoeba histolytica, the ameba which invades the 
tissues of the human body. It is distributed quite generally over the Globe 
from the Tropics to the outer limits of the Temperate Zones. It is more 
common in the Tropics than along the Gulf Coast States. It is more com- 
mon here in the South than it is in the northern part of the United States 
but surveys that have been made in Tennessee, in New York City Phila' 
delphia, Chicago, Rochester (Minnesota), San Francisco, Los An-eles' 
Montreal, Saskatoon (Saskatchewan), and in many other localities indicate 
that this ameba is quite widely distributed throughout the Continent of North 
America. 

PathogcmcUy. There is essential agreement that E. histolytica is either 
actually pathogemc or .s potentially patliogenic. There is no eonclusive evh 

orpath^itU''’ ' " or lacks the potentialitLs 

Types of Amebiasis. Based on various conditioning factor. i ■ 

Some of .h« 


(1) The Levels of the Bowel Which Are InvadpH T, , r. 
tolytica invades or has the possibilities of invading any site infhcT^ ’ \ 
and the last few inches of the ileum, but the two\reL Jn v i 
derance of lesions occurs are the region of the cecum an prepon- 

colon (cecal amebiasis), and the rectum and 
Those areas, more than any others in the hot*, are 
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symptomatically significant, and this fact must be taken into consideration 
in evaluating the problem of amebiasis. 

(2) The Depth of Invasion of the Bozvel Wall. In some instances, 
there is very shallow invasion, only the superficial portion of the mucosa 
being invaded and necrosed. In other cases, perhaps in the majority, some 
of the amebae get down into the submucosa and muscular coats, to form 
pockets and to spread out by radial extension and coalescence. The lesions 
in uncomplicated amebiasis are, of course, superficially discrete and distinct 
from one another. They may be few in number or they may be ” peppered ” 
into the mucosa of the large bowel. While they may be confluent below the 
mucosa, examination of the surface usually will reveal only discrete lesions, 
in contrast to bacillary infection, in which extensive superficial areas are 
involved. 

(3 ) Primary and Secondary Foci. Both experimental and postmortem 
evidence favors the view that a majority of the primary sites, where the 
amebae become attached to the intestinal wall, or obtain a foothold, are in the 
region of the cecum and the appendix, although in some patients colonization 
may first occur lower in the bowel. Secondary foci may develop from the 
extrusion, from the primary lesions, of amebic progeny, which become im- 
planted in other sites lower in the bowel. Likewise, when amebae get down 
deep enough to invade the mesenteric venules, they are carried to the liver, 
the organ in which the highest incidence of amebiasis occurs outside the 
bowel. In the liver, there may be small multiple foci or one or more large 
abscesses. By extension through the diaphragm, the amebic process may 
reach the pleural cavity and the lungs. However, there is the possibility 
that amebae may get out of the bowel wall through the mesenteric lymphatics 
and become implanted in the lungs, without ever having passed through the 
liver; or they may pass through the pulmonary capillaries and become im- 
planted in foci beyond the lungs. Thus, there are cases of amebiasis of the 
brain, spleen, urinary tract, the lymphatics and the skin, and one authentic 
report each of amebiasis of the epididymis and the scrotum. Most fre- 
quently, cutaneous amebiasis is a direct perianal extension from foci just 
within the rectum. 

Symptomatology. The next phase of the subject embraces the symptoms 
that are evoked by the presence of Endamoeba instolyticn in the body. They 
are usually classed as acute, subacute, chronic or carrier types. The oldei 
classification is based primarily on our previous conception of symptorns, 
namely, dysentery or profuse diarrhea produced by amebic lesions in t le 
lower portion of the colon and the rectum. However, this conception is 
quite unsatisfactory, since we now realize that the most common focus o 
infection is at the level of the cecum, appendix and ascending colon. ns 
cecal type of amebiasis is frequently unaccompanied by dysentery, or t ie 
signs or symptoms that are so closely associated with the rectal or sigmoi 
type. In the cecal type, there may be evidence of a subacute or a cliromc 
appendicitis, or a suggestion of gall bladder disease, or of peptic u cer , or 
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there mav be only a general malaise. We are now reorganizing our clinical 
classification of amebiasis, based on the new conceptions Furtherrnore 
many so-called " carriers ” actually have symptoms, provided care is taken 
discovering the symptoms. Yet there are many carriers, perhaps the ma- 
iority who have no objective .or subjective evidence of tissue invasion, al- 
though there is always the likelihood that they will develop a clinical 
amebiasis whenever their threshold of resistance is sufficiently lowered. 

Diagnosis. Diagnosis may be based on subjective and objective symp- 
toms on the gross character of the stool; whether, in the dysenteric type, 
there is an excess of red blood cells or white blood cells, and on the type of 
tissue exudate. However, only microscopic examination of the stools pro- 
vides specific evidence of infection. When we examine stools for amebae, 
we grossly classify them as liquid (i.e. diarrheic, dysenteric, and the like), 
semi-formed or formed. In the unformed stool, it is not common to find 
any stage of E. histolytica except the trophozoites, the motile stage of the 
parasite. On the other hand, in the formed stool, we find no trophozoites, 
only the encysted stage, or occasionally the precyst. The unformed stool 
should be examined while fresh. By fresh, we mean that it should not be 
allowed to cool, that it should be examined within half an hour after it is 
passed. Although, at times, trophozoites survive a longer period, this chance 
should not be taken. Well-formed stools may be kept 24 hours in a cool 


place without endangering diagnosis. 

In addition to fecal examination, we have examination of proctoscopic 
material. If amebae are actually found by proctoscopic technic, there is no 
question about the diagnosis, but a negative proctoscopic examination does 
not necessarily mean a negative diagnosis, because the major portion of the 
bowel cannot be examined by the prbctoscope. Then, there is roentgen-ray 
examination, which is more likely to provide suggestive evidence for lesions 
in the upper half of the large bowel than for the lower half. At times, the 
roentgen-ray film shows “ moth-eaten ” or other types of defects which 
might be due to amebic ulceration, but the roentgen-ray should never be 
used to take the place of microscopic examination for the diagnosis of 
amebiasis. 

I know of no new or better way of making diagnosis than recovering the 
organisms by means of microscopic examination of the patients’ feces or 
by examination of material obtained through the proctoscope or following a 
saline purgation or enema. Let me reemphasize the necessity for having 
fresh material; if it is liquid, after standing for hours, it is usually undiag- 
nosable, or, at best, it places the diagnostician in an embarrassing position 
For trophozoites, we, in our laborator}^ as those in many other laboratories' 
examine coverglass mounts of the direct fecal film, unstained and iodine’ 
stained, by making two side-by-side preparations, one an unstained fecal 
film made up in one or two drops of physiological salt solution, and the other 
after adding and mixing one drop of D’Antoni’s iodine stain to the fecal 
material. For cysts, however, we have now perfected the zinc sulphate cen 
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trifugal floatation technic. This technic concentrates cysts many-fold com- 
pared with the unconcentrated film, and has the advantage over brine floata- 
tion in that the cysts are essentially unshrunken. They are not only in a 
diagnosable condition but also in a viable state, so that if you wish to plant 
them for culture growth, they are available for that technic. In some la- 
boratories the hematoxylin-stained preparations are used.- They have the 
disadvantage of requiring several hours to prepare. On the other hand, 
they have the advantage of providing a more or less permanent film, Avhich 
can be studied and diagnosed at leisure. Some laboratories prefer them 
to the iodine-stained film ; some prefer the iodine-stained film; some use both. 

The Incidence of Clinical Amebiasis. Clinical amebiasis is found pri- 
marily between 20 and 50 years of age, with the peak between 30 and 40. 
It is more common in whites than in negroes ; more common in males than 
in females. I do not know about its relationship to the economic status, be- 
cause most of our private patients who have clinical amebiasis come from the 
upper economic strata, while most of those in the Clinic come from the 
lower economic strata. It may be said with certainty that all economic 
groups of the population arc susceptible to infection, but not necessarily 
equally exposed. There are various predisposing factors to infection, in- 
cluding differences in pathogenicity of the strains of E. histolytica, although 
all North American strains thus far tested have proved to be pathogenic; 
different predisposing factors within the patient himself at the time he js 
exposed to infection, as malnutrition (with its invariable lowering of the 
threshold of resistance) , excess of carbohydrates and an insufficiency of pro- 
teins, dietary and alcoholic indiscretions, physical and mental strain, worry, 
loss of sleep, as well as intercurrent infections lowering resistance. 

It is impossible to leave this phase’ of the subject without considering 
amebic liver abscess. This variety of amebiasis was first studied clinically 
by Sir Leonard Rogers in Calcutta, Musgrave in Manila, Decks and James 
in the Canal Zone. The most recent contribution is that of Ochsner anc 
his associates in New Orleans. One of the questions proposed for this is- 
cussion was, “ How about the correlation of amebiasis with pulmonaiy 
tuberculosis?” There is very little information on the subject. 
low’s series in Korea (1926) with 150 cases of amebic liver abscess, 10 per 
cent of those entered the pleural cavity by rupture or extension , only two o 
the cases had concurrent tuberculosis. In a report of pulmonary ame lasis 
by Keeton and Hood (1938), tuberculosis was found to be secondary in one 
of their five cases. These workers indicated, however, that it was re 
quently difficult to make a clinical diagnosis which would rule out tu ercu 
losis on the one hand and pleural amebiasis on the other, witiout care u 


laboratory examinations. 

Treatment. With reference to the treatment 
merate the more important drugs, taking them up 


of amebiasis, I shall enu- 
from the historical point 


of view. They are as follows ; 



PARASITOLOGY 


1235 


1. Ipecac. This drug was first used in' 1829 and popularized many years 

later by Sir Leonard Rogers in Calcutta, towards the beginning of. 
the present century. Dover’s powders and alcestra tablets were later 
introduced. Although ipecac has been a standard prescription for 
amebiasis until recently, any physician planning to prescribe this drug 
should first take a full course of ipecac himself. 

2. Emetin hydrochloride. This was first proved valuable by Vedder in 

1912, and still has its place, but it should not be abused. It 'is very 
valuable in reducing acute manifestations but is probably not curative. 
It should not be prescribed in excess of one grain daily for a total of 
12 grains. When given in larger amounts, it has serious sequelae, 
including degenerative ' myocarditis. 

3. Bismuth subnitrate. Decks, in 1908, introduced this drug in the Ancon 

Hospital, in the Canal Zone. I know of no specific amebicidal 
property in this drug. ’ However, it may alleviate the more acute 
symptoms of amebic dysentery until the patient can obtain specific 
treatment. It has the special disadvantage of masking the amebae 
so that they cannot be readily diagnosed microscopically. 

4. Stovarsol (190 Forneau). This French preparation had its place in its 

day and still has its advocates. While it constitutes rather a heroic 
treatment, it has cured many persons who have been able to take a 
full course of treatment. 


5. Chiniofon (yatren, anayodin).. This drug was first introduced by 

Miihlens in 1921, and has come to be used as probably the most com- 
mon drug for the treatment of all types of amebiasis. It has a very 
high amebicidal rating and a very low toxicity. ^ 

6. Vioform. Second to chiniofon, in the same chemical series, but contain- 

ing more iodine, is vioform, which was introduced by workers in 
California (David, Johnstone, Reed and Leake, 1933) Both 
chiniofon and vioform are usually prescribed in the ’amount of three 
or four 4-grain tablets, three times daily, for a period of eight to ten 
days. ° 

7. Diodoq„i,u This drug is relatively inefficient, because it is not readily 

absorbed by the bowe wall and hence does not reach the organisms 
m the deeper layers of the bowel. ^ 

8. Carbarsoiie. About the same time that vioform was introduced clinicallv 

carbarsone was introduced by Anderson and Reed ri93n n r 

:Sh; to tll’dat' -W- aaV'for 
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Intestinal Flagellate Infections 

In referring to the intestinal flagellates, mention may be made, in passing, 
of Trichomonas and Chilomastix, which live in the lumen of the cecum and, 
in so far as we know, are not tissue invaders, Giardia lives primarily in the 
region of the duodenum. It also is not a tissue invader; however, it has a 
ventral adhesive disc, by which it can attach itself to the cuticula of the 
mucosa, so that, in tremendous swarms, as exist in many Giardia-miecitA 
patients, it is possible for Giardia to produce a superficial erosion of the 
mucosa, with an excess of mucus, and a mucous diarrhea. Since 1937 
atabrine, administered as in malaria, has been utilized in the treatment of 
417 cases of giardiasis, with eminently successful results. Chiniofon is at 
times helpful; carbarsone may be helpful. At times ' neither of these drugs 
produces more than a temporar}^ diminution in the mucous diarrhea or in 
the number of organisms in the bowel. Glauber salts may be given as a 
temporary palliative. ' 

Before I pass on, are there any questions on amebiasis or flagellate infections of 
the intestinal tract? 

Question: What percentage of zinc sulphate is used in the zinc sulphate centri- 
fugal floatation technic? 

Answer: It is made up as a 33 per cent aqueous solution of zinc sulphate U.S.P., 
having the specific gravity 1.180. 

Question'; What about the technic for diagnosis of amebae in the tissues at post- 
mortem ? 

Answer ; If a " fresh ” autopsy has been secured, routine hematoxylin-eosin prepa- 
rations are satisfactory. For older sections, the addition of Best’s carmine to the 
hematoxylin-eosin technic stains the amebae a strawberry red, so that they can be 
readily found and identified. 

Question : Do you consider carbarsone valuable ? • . ■ 

Answer: Yes, but hardly as satisfactory as chiniofon and somewhat rnore toxic. 

Question: Has diodoquin been proved to be satisfactory for amebiasis. 

Answer : Cases treated with this drug are more likely to relapse, because the drug 
is not readily absorbed by the deeper layers of the bowel and thus kills only t ose 
amebae near the surface. . . ^ 

Question: What is your opinion about serologic tests for amebiasis. _ 

Answer : Complement-fixation has proved to be at least 90 per cent speci c in 
diagnosis. I think it is particularly valuable as a post-treatment chec m pa len s 
whose feces are repeatedly negative. 

Question : Is there any correlated blood change in amebiasis . 

Answer : In uncomplicated amebiasis there is no blood change. 

Question : Do you use the iodine in the tincture form for staining ame ae . 

Answer : We use D’Antoni’s iodine solution. The stock is made up as a sa ura e 
solution of iodine in a 1 per cent aqueous solution of potassium lodi e. 

Question : Have you used quinine for the treatment of giardiasis . 

Answer: I have had no experience mj'self. 

Question : It was used in one case in Philadelphia. 
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Intestinal Helminthiases 


The next phase of the subject deals with intestinal helminthiases. I shall 
confine consideration exclusively to treatment. I might mention, however, 
that ascariasis and dwarf tapeworm infection are found more frequently 
in younger children, while the other helminthic infections are more prevalent 
in older children and adults. Diagnosis is made by recovery of worms or 
their segments, their eggs or larvae. 

We have some anthelmintics which have been handed down to us from 
the ancients, as infusion of the bark of Pnnica granatum, semen contra, and 
decoction of male fern; others from American aborigenes, as oil of cheno- 
podium and leche de higuerqn. From the Greeks came the unrefined plant 
products from which we have obtained thymol, santonin, oil of chenopodium 
(with its effective fraction, ascaridol), the oleoresin of male fern, and from 
the Egyptians, pomegranate bark from which we have extracted pelletierin 
tannate or pelletierin hydrochloride. Those drugs which were pharma- 
ceutically and biologically tested before they were used clinically include 
carbon tetrachloride, tetrachlorethylene, hexylresorcinol and gentian violet. 
From these groups, I shall mention certain drugs - which are particularly 
recommended for their combined efficiency and safety. 

1. Ascariasis. The drug of choice is hexylresorcinol, in the form of 
caprokol pills, with hard gelatin coating, on the market in 0.2 gm. size and 
soon available also in 0.1 gm. size for small children. The dose for adults is 
1 gm., taken in the morning on an empty stomach, and followed by a four 
to five hour fast. In ascariasis, I advise post-treatment saline purgation to 
secure rapid evacuation of dying worms, which might otherwise produce 
acute intoxication of the patient, due to absorption of their products of 
decomposition. 

2. Oxyuriasis, or pinworm infection. Prescription of caprokol pills, 
as indicated above in ascariasis, followed the same night by retention enemas 
of hexylresorcinol 1 : 1000 solution (S. T. 37 undiluted) after the large 
bowel has been cleaned out with high tepid water enemas, has proved fairly 
effective. As an alternative, gentian violet therapy, given in the form of 
seal-ins-coated tablets (one grain three times daily for a period of a week or 
eight days, then rest a week, then a second period of a week or eight days’ 
treatment) may be employed, and has been found to have a 90 per cent 
efficiency. However, pinworms in a family or institutional groups will not 
be eliminated unless all infected members of the group are treated until 
they are cured. 


3. Hookworm mfcciton. Both tetracliloietliylene and carbon tetra 
chloride are very efficient. Tetrachlorethylene is preferable because it is 
almost insoluble m water and, therefore, in the absence of alcohol or ab 
sorbable oils is essentially non-toxic, since it is not absorbed by the bowel 
wall. In utilizing either drug, both pre-treatment and post-treatment purga- 
tion with Glauber salts is recommended, not only to clean out the bowel but 
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to remove the mucus from around the heads of the worms, thus allowing, the 
drug to act more rapidly through the mouth of the worm. 

4. Trichocephaliasis or whipworm infection. There is no safe, specific 
drug available in the United States. In Tropical America, the leche de 
higueron, or juice of Ficus glabrafa, cither fresh or preserved in 1 to 2 per 
cent sodium benzoate, is administered in two-ounce amounts. As “ Higue- 
ronia,” it may be obtained from Mexico City or Cali, Colombia, but it is not 
available in the United States as far as I know. This crude drug, containing 
the proteolytic enzyme ficin, is both very efficient and non-toxic. Oil of 
chenopodium is efficient, but is so highly toxic in effective therapeutic doses 
that I hesitate to recommend it. The toxic sequelae may not appear for 
three or four weeks after administration of this drug. If it is prescribed, 
the patient must be hospitalized and watched very carefully throughout treat- 
ment. It should be preceded and followed by saline purgation. 

5. Strongyloidiasis. Gentian violet is the only drug that has proved 
effective in this disease. Enteric-coated tablets of gentian violet medicinal, 
administered in doses of one grain three times daily before meals for a period 
of approximately 16 days (or until 50 grains have been administered) are 
recommended. One or two courses of treatment produce cure in the average 
cases. For refractor^' patients, we in the Department of Tropical Medicine 
at Tulane University, and others following our recommendations, have been 
giving 25 c.c. of a 1 per cent solution of gentian violet by duodenal intuba- 
tion, and have had very satisfactoiy results. 

6. Topcivonn infections. For tapeworms, whether large or small forms, 
the oleoresin of aspidium is probably the most satisfactory anthelmintic, but 
the cooperation of the patient and adequate preparation of the patient are 
important requisites for successful treatment. Carbon tetrachloride is a so 
quite satisfactory. In prescribing either drug, the patient should be los- 
pitalized or under the direct supervision of the physician. Saline purgation 
the night before treatment is recommended. The drug is given on an empty 
stomach in the morning. Carbon tetrachloride is given as a single dose o 
3 c.c. ; the oleoresin of aspidium in three divided doses of 20 minims 
one-half hour apart. Two hours after the administration of 

mintic, there should be post-treatment saline purgation, and no^ oo 
be permitted until adequate bowel movements have been obtaine . 
is one additional suggestion. Some physicians prefer intubation o^ le 
oleoresin with magnesium sulphate and mucilage of acacia (oeoresm o 
aspidium, 60-120 minims; MgSO^, sat. sol., 30 c.c., mucilage o acacia, ^ 
C.C.). The drug can be intubated under a fluoroscope in tie piysicians 
office and requires no post-treatment purgation. 


Before passing on to the third section of tiie discussion, oppor uni y is 
for questions. . j • 

Question : What has been your experience with pumpkin see s in e rea 

of tapeworms ? . j / • i , v n pn 

Answer ; My experience with macerated, shelled pumpkin seeds (eitier a 'e 
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masse, or after a strained decoction has been administered) has been consistently un- 
successful in the removal of the heads of the worm. In this respect, it parallels the 
meat of the cocoanut, in evacuating a long portion of the worm but in failure to dis- 
lodge the head. 

Question : Is caprokol or gentian violet treatment of seatworm infection, (oxyuri- 
asis) effective in removing the worms? 

Answer: Oxyuriasis is usually a familial or an institutional infection, in which 
the majority of the group harbor the worms. Treatment of one or two members of 
the group is useless when the other infected members remain untreated. Hence treat- 
ment of all infected members of the group, as determined by repeated cellophane swab 
examinations, is indicated. Several courses of caprokol by mouth, accompanied by 
hexylresorcinol solution retention enemas, are frequently necessary to remove all of 
the seatworms in an infected patient. Gentian violet therapy in this infection is 
promising and deserves thorough clinical trial. 

Question; Is there any specific treatment for trichinosis? 

Answer; Chemotherapeutics have all been disappointing and convalescent serum 
has not been particularly helpful. I know of no treatment for trichinosis except sup- 
portive management of the patient and palliative procedures. 


The Role of Animal Parasites in Pulmonary Disease 

Animal parasites may act either directly or indirectly in the production 
of disease of the respiratory tracts. 

1. As Causative Agents. Ascaris, hookworm and Strongyloides larvae 
in migration through the lungs may cause atypical pneumonia and Strongy- 
loides may become established in the bronchial epithelium. Moreover, 
these organisms may reactivate pulmonary tuberculosis (Biilow, 1929). 
Amebiasis of the lungs or pleural cavity must be differentiated from pul- 
monary tuberculosis, pyogenic abscesses of lungs or bronchopneumonia ; also 
from bronchiectasis (Keeton and Hood, 193S). Pulmonary implantation 
of hydatid cyst is only secondary in incidence to hepatic hydatid. In Japan, 
Korea, Formosa, certain districts in China and elsewhere in the Orient semi- 
encapsulated adults of the pulmonary distome (Paragonimus zvestermani) 
typically develop in peribronchial sites, with openings into the bronchioles 
discharging necrotic tissue debris, blood and eggs of the worm with an 
hemoptysis which requires differentiation from that of pulmonarv tuber 
culosis. In the Orient, Africa and Tropical America, adult blood flukes or 
schistosomes at times become lodged in the pulmonarj^ arterioles with mul 
tiple abscesses or tubercles around their eggs which are infiltrated in the nul- 
monary parenchyma. * 

2 As Indirect Agents. Freiman (1927) states : " Alalaria forms a good 
so. for the implantation of tuberculosis and . . . tile simultaneous presence 
of feezes m the same stjbject increases the gravity of the prognosis ” 
Collar. (1932) observes: If tuberculosis gets a foothold in a chronic malari, 
patient. It tends to be miliarj- in type. Induced malaria in a tuberculous 
patient IS invariably contraindicated. Boggian (1934) has found that X 
supervention of malaria m a tuberculous patient hVhts nn j ^ 

lesions. Viscera, leishmaniasis or halaJaar 
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cytosis with a leukopenia. Hence, in this disease, due to greatly lowered 
resistance of the patient, bronchopneumonia is a common complication. 

Are there any questions on the topic of animal parasites in pulmonary disease? 

Question : What treatment do you recommend for hookworm, Strongyloides and 
Ascaris larvae in the lungs ? 

Answer: Tliere is no known safe anthelmintic procedure which will kill hook- 
worm or Ascaris larvae in the pulmonary vessels or respiratory tree. Specific treat- 
ment must be reserved until the worms have arrived in the intestinal tract. Sirongy- 
loides larvae, like Strongyloides adults that have become established in the bronchial 
epithelium, are killed by gentian violet administered by vein as a filtered one-half per 
cent solution, given every third day in amounts not in excess of 25 c.c. at each ad- 
ministration. For this treatment the patient must be hospitalized and under the direct 
supervision of the physician. 

Question : How can one distinguish pulmonary distomiasis from tuberculosis of 
the lungs ? 

Answer; In pulmonary distomiasis there is typically a rusty-brown tinge to the 
blood-flecked sputum. Microscopic examination of the discharge reveals the charac- 
teristic golden-brown eggs of the parasite, which give the iron-rust appearance to the 
sputum. 
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GRANULOCYTOPENIA FROM SULFANILAMIDE WITH 
UNUSUAL BLOOD CRISIS AND RECOVERY; 

CASE REPORT 


By J. Shirley Sweeney, M.D., Sc.D., F.A.CiP., and L. E. Allday, M.D., 

Dallas, Texas 

In an issue of the Journal of the American Medical Association there ap- 
peared experimental studies, case reports and an editorial concerning sulfanila- 
mide. Two of these papers “ dealt with the leukocytic response to sulfanila- 
mide and its mode of action. In an interesting and cogent extension of the 
subject were two case reports of fatal intoxication following administration 
of thejlrug. Reference was made to two other reports of fatal cases. The 
subject was reviewed editorially, and one is reminded that the Council on 
Pharmacy and Chemistry originally advised periodical microscopic examinations 
of blood of patients taking sulfanilamide. 

As with any new therapeutic agent, sulfanilamide has been more or less in- 
discriminately employed in the treatment of almost every type of infection. In 
the wake of such uncontrolled exploitation there invariably appear reports of 
mortality and morbidity. • Such was true of dinitrophenol, benzedrine sulphate 
and other drugs. 

That sulfanilamide can cripple the hematopoietic mechanism is undeniable 
It would seem, however, that the drug is dangerous only to those individuals who 
may be sensitive to it. It may be compared in this respect to amidopyrine Its 
danger, however, is greater because of its more extensive application 

There are, no doubt, many physicians who have observed unusual or natho 
logical blood pictures in patients receiving sulfanilamide. Anemias princiDallv 
of the hemolytic type, leukopenic states of varying degrees, as well’ as peculiar 
distributions of the granulocytes, all have been reported. Apparently there nn 
constant hematopoietic response to this drug. This fact further emphasizes 

The case I wish to report presents two interestinp- r 

polymorphonuclear leukopenia and the anemia. One fs the apparent 
effect of daily transfusions, and the other is the very unusuaUrisis 
the crisis of pneumonia, which occurred during the treatment ’ ^ 

Case Report 

The patient, a white female, aged 41, was first ill with a sorp fL . 
otliers tliat were prevalent during tlie winter season in this virinff, 
pharyngitis a few months before, which was relativelv miM 7 ' had a 

given sulfanilamide by her physician, she began taking the drug ^gai^wi* 

* Received for publication October 28, 1938. . 
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doctor’s prescription. The infection began as a sore throat with a slight elevation of 
temperature and headache. During the first three days she took 5 grains' of sulf- 
anilamide every four hours. On the evening of the third day- the temperature was 
recorded as 104.2° F. At (his time she was seen by her physician who prescribed 10 
grains of sulfanilamide every three hours for two days. Also, on the evening of the 
third day and morning of the fourth, the patient became conscious of a sore mouth 
and slight bleeding from her gums. The temperature continued to rise and on the 
fifth and sixth days reached 106° F. On the sixth, seventh and eightli days she re- 
ceived 90 grains more of sulfanilamide, making a total of 300 grains. Because of the 
continued high temperature and bleeding gums, which showed several areas of gan- 
grenous ulceration as also did the hard and soft palates, the patient was admitted to the 
Medical Arts Hospital. 

When first seen in the hospital, there was noticed marked blueness of the lips and 
nails. The patient was obviously quite ill. She complained chiefly of her mouth, 
marked dizziness and faintness. E.xamination revealed marked congestion of the 
gums with small hemorrhagic areas. There were two large gangrenous areas noted 
on tire upper gum. There were several smaller ulcerations on the roof of the mouth 
and two or three similar areas on the left tonsil. The pharyn.x was moderately con- 
gested. There rvas one small gland under the left jaw, and two or three small ones 
in the right anterior cervical region. The patient, although not truly stuporous, was 
extremely non-communicative and apparently a victim' of considerable prostration. 
Her temperature on admission to hospital was 104° F., pulse 130, and respiration 22. 
Her blood pressure was 135 systolic and 90 diastolic. There were no other notable 
physical findings. 

The blood count on admission to the hospital showed 2,680,000 red blood cells 
and 42 per cent hemoglobin. There' were 1,800 leukocytes, of which 4 per cent were 
polymorphonuclear cells, 1 per cent mononuclear leukocytes, and 95 per cent lympho- 
cytes. The patient was given an immediate transfusion of 300 c.c. of whole blood. 
On the following day her blood count revealed 3,040,000 red cells, 45 per- cent 
globin, and 4,150 leukocytes of which 1 per cent were polymorphonuclear cdJs and 9 
per cent were lymphocytes. The patient was transfused daily, averaging 300 c.c. o 
whole blood with each transfusion. Her condition continued as previously desen e, 
temperature ranging from 101° F. to 104° F., and pulse ranging from 120 to 
The lesions in her mouth and throat remained unchanged during the first severa ays 
of her hospitalization. Her responsiveness was likewise unaltered, inasmuc as s le 
remained very quiet and listless. On the sixth day her red cell count was , , • 

There were 3,250 white cells, 9 per cent of which were polymorphonuc ear ce s, 
and 6 per cent of which were young forms. On the seventh day tie wiite coun 
remained approximately the same, except that 13 per cent of ^ were o 

juvenile type. On the eighth day there was a remarkable crisis. us crisis wa 
characterized by a critical drop in her temperature to a subnorma eve . miu 
taneously, that is within a few hours, a blood count revealed a red ce coun o , , 

000, and 10,400 white cells, 25 per cent of which were polymorphonuc eai ce s, pe 
cent of the polymorphonuclear cells being young forms. From t us poin on, 
patient showed consistent improvement, the white cells rising ^ f. 

peak of 19,350, 54 per cent of which were polymorphonuclear ce s. o ownij, , 

her count dropped to 10,000 odd white cells and on down to 8,300, at w ic i eve 
fluctuated with a perfectly normal differential picture. Her temperature rose ™ 
subnormal level to a normal one and remained there during the rest o ler rest 
in the hospital. No other therapy was employed except daily b oo ;c 

As intimated in the first part of this case report, the progress o cimul- 

reported because of the unusual crisis that she experienced, assoemte wi a 
taneous rise in her white cell count ; and because of the apparent e ec iveness 
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transfusions. The crisis described was quite similar to the crisis observed in pneu- 
monia, and one that I have never before observed in a blood dyscrasia.- 

Comment 

A case of sulfanilamide intoxication has been reported which shows an un- 
usual leukopenia of a polymorphonuclear type. The picture as first seen had 
many characteristics of a typical Schultz agranulocytic angina. Because of the 
history of sulfanilamide medication, a tentative diagnosis of sulfanilamide in- 
toxication was made and daily transfusions were given. There were noted, after 
about seven days, a critical drop in temperature and simultaneous rise in the 
polymorphonuclear leukocytes. The purpose of this report is to emphasize the 
apparent value of daily blood transfusions in suspected sulfanilamide intoxica- 
tion, and the necessity of periodic microscopic blood examinations. 
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EXFOLIATIVE DERMATITIS DUE TO PHENOBARBITAL 
WITH FATAL OUTCOME; REPORT OP TWO CASES* 


By Udo J. Wile, M.D., F.A.C.P., and Joseph A. Benson, M.D., 

Ann Arbor, Michigan 


PHENOBARBITAL, chemically a white colorless substance, phenylethylbarbi- 
turic acid or phenylethylmalonylurea was first placed in the hands of clinicians 
in 1911 under the proprietary name of Luminal. Introduced as a sedative and 
hypnotic, its greatest success was in the treatment of epilepsy and at the 
present time, it is probably the most frequently prescribed sedative in 'modern 
medical practice. 


A few months after its introduction, Loewe^ (1912) reported the first cace 
of cutaneous reaction due to the ingestion of phenobarbital. He published hk 
observations of three cases, each patient exhibiting a generalized niacular enm 
tion, without systemic reaction,_ the rash fading upon withdrawal of the drZ" 
The literature revea s few additional reports until Heuber-' (1919) reported 
development of a hemorrhagic type of cutaneous eruption a A 

phenobarbital medication. Weber® (1925) described a ^ ^ 

bullae associated with jaundice, and Hamilton et al.* (1926) reDnrt?/"+f 
case of a universal exfoliative dermatitis due to phenobarbital. In «iis cSe^the 


* Received for publication November 5, 1938. 

Studies and contributions from the Department of Derma 
versity of Michigan Medical School, Service of Dr, Udo j! Wile ^ 


and Syphilology, Uni- 



1244 


UDO J. WILE AND JOSEPH A, BENSON 


patient lecoveied after a protracted illness, with complete exfoliation including 
the nails, hair and mucous membranes. 

Following the excellent summary of the symptomatology of phenobarbital 
poisoning by Menninger ■' (1928), in which he collected from the literature only 
41 cases of cutaneous eruption due to phenobarbital therapy, a large increase in 
the number of case reports was noted. Numerous articles were published ivith 
every possible type of eruption and all of the cases terminated in complete 
recovery. Chavany and Vannier" (1929) reported the first fatality. They 
reported two deaths. Their first case was a 30 year old white female who had 
taken phenobarbital 0.1 gram for nine days before the appearance of the erup- 
tion. The patient developed a generalized exfoliative dennatitis with high 
temperature, increased pulse rate, marked oliguria, and a severe toxemia re- 
sulting in death the sixth day of her illness. Autopsy findings showed only a 
severe congestion of the parenchymatous organs. The second case followed 
shortly after the preceding fatality. This Avas a 48 year old white female who 
had been taking phenobarbital for six months. The dosage had been increased 
up to 0.6 gram daily prior to entering the hospital. A generalized exfoliative 
dermatitis developed including the mucous membranes, and the clinical course 
followed the first case very closely. Death occurred seven days after hos- 
pitalization and eleven days after the onset of the eruption. Autopsy findings 
were not greatly different nor more enlightening than in the first case. 

Brunsting ’’ (1932) reported seeing a patient on the fifth day of her eruption 
with a history of having taken a phenobarbital preparation in the amount of one- 
quarter grain three times daily for ten days. The eruption resembled an acute 
erythema multiforme, and the clinical course simulated a fulminating pemphigus. 
Death occurred on the fifteenth day and evidence that phenobarbital was the 
sole precipitating factor was declared to be only circumstantial. 

Millard® (1933) reported several cases of dermatitis due to phenobarbital. 
one terminating fatally. This patient was a 61 year old white male who was 
given Theominal (phenobarbital one-half grain) three times daily for 18 days. 
The resulting dermatitis was of a universal exfoliative type^ resembling an 
arsenical dermatitis, and involving the mucous membranes. Autopsy findings 
showed a bronchopneumonia and chronic nephritis; no arsenic was found post 
mortem. 

Heckmann ® (1935) reported a fatal case in a five and one-half year old white 
child being treated with Luminal for an epilepsy of one year’s duration. The 
medication was given in 0.05 gram doses twice daily for from 15 to 17 days 
before mouth and cutaneous lesions made their appearance. The clinical course 
was marked by a rather high temperature, evidence of a severe toxemia, and the 
formation of large bullae with generalized exfoliation including the hair. The 
patient died on the fourth day of hospitalization; autopsy findings were not 
significant. 

A fatal case was recorded by Scarlett and Macnab^® (1935) in which the 
patient, a 17 year old female, was hospitalized because of an acute encephalitis. 
She was given phenobarbital 1.5 grains at bedtime after hospitalization of one 
week and at a time when the acute process was apparently resolving. After 
12 days on this medication, the patient developed a fever followed by a red • 
macular eruption which rapidly became worse, and which was accompanied by 
a necrosing stomatitis and rhinitis. Death occurred six days after the onset of 
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the eruption and autopsy revealed, in addition to the dermatitis, a cloudy swelling 
of the kidneys and liver, and numerous small and one large hemorrhage in the 
brain and its covering, indicative of a hemorrhagic encephalitis. 

Sweitzer and Laymon (1937) reported four cases of cutaneous reaction 
due to barbituric acid derivatives, of which three terminated fatally. Their first 
case, a 48 year old white female, was given one and one-half grains of pheno- 
barbital for approximately three weeks, at which time a red itchy eruption made 
its appearance. The eruption, at the time of hospitalization two weeks later, 
was universal except for the palms and soles, red, scaling and accompanied by 
an increased temperature, pulse and respiration. The patient died after 12 days 
of hospitalization and autopsy findings showed the presence of gall stones, fatty 
changes in the liver and terminal bronchopneumonia in addition to the exfoliative 
dermatitis. 

Their second case was 58 years of age, and was hospitalized because of 
coronary sclerosis, auricular fibrillation and a possible lung infarct. Butyl-ethyl 
barbituric acid (three grains) daily was given the patient for approximately 50 
days. Vesicular lesions later becoming almost hemorrhagic, together with a red 
and swollen throat, comprised the dermatologic picture, accompanied by an 
agranulocytosis of marked degree. An autppsy was refused. 

The third fatality was a white female 67 years of age who had been given 
sodium pentobarbital for ten days. A red pruritic cutaneous eruption appeared 
the fourth day after medication was initiated, and, due to discomfort, the medi- 
cation was continued prior to hospitalization. The patient died after five days 
in the hospital, having developed an anuria, edema of the extremities and a 
terminal pulmonary edema. An autopsy was not obtained. 

Because of the comparative rarity of such cases, and with the view also in 
mind of bringing to the attention of the medical profession the possible dangers 
of phenobarbital medication, a summaiy of hvo fatal cases observed at the Uni- 
versity Hospital is presented. 


Case Reports 

Case 1. C. R., a white male, aged 48, dentist, was admitted to the University 
Hospital, February 20, 1934, with a chief complaint of general weakness and dif- 
ficulty in breathing. The patient had noticed a moderate generalized weakness for 
three or four months with labored breathing on exertion, and an increase in the symp- 
toms the two weeks prior to entering the hospital. He had also noticed a nervousness 
which he ascribed to financial and business difficulties. His past history was not sue- 
gestive of serious illness. ^ 

Physical examination showed the patient to be a well developed and well nourished 
middle-aged white male with a rather apprehensive appearance. The breathinsr was 
somewhat labored but not increased in rate. There was no clubbing of the fibers 
The skin was of normal color and texture. The eyes reacted normally; the nose and 
throat appeared normal. The oral cavity showed some carious lower teeth th^ 
jaw being edentulous. The thyroid was normal. The thorax wnc c, f 
without external abnormalities. The heart was not enlarp-ed tn ^ pi^lri^l and 
and rhythm normal with no murmurs heard. Blood pressure was 125^mm 
70 mm. diastolic. The lung fields were clear to percEJoranr. , u . 
and ample excursion. The abdomen presented no masses or te'nde,^ 
and liver were not enlarged. The extremities pr^SSS nn n 
tremor of the fingers. Rectal examination showed a few exterraH, 
gcmtnlin wc Tl.« degp and snperficial retecs xveie pl.ysioloX^Sn,*'; 
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The patient was seen by the Department of Neurology, who found no organic disease 
present. The Department of Neuropsychiatry made a diagnosis of a psychoneurosis 
with fatigue reaction in a compulsive type of individual. 

The laboratory findings were as follows: urine examination was normal. The 
blood count showed: hemoglobin 89 per cent (Sahli) ; red blood cells 4,500,000; white 
blood cells 10,150; differential count: polymorphonuclear leukocytes 72 per cent; 
lymphocytes 23 per cent; monocytes 4 per cent; basophiles 1 per cent. Stool examina- 
tion for blood and parasites was negative. A specimen of sputum showed no acid- 
fast bacilli, but spirochetes were found to average two per high power field. Frontal 
stereoscopic examination of the thorax was done February 21, 1934, with the following 
reading: moderate peritruncal infiltration, somewhat generalized, more prominent in 
the region of the right lower stem bronchus. An electrocardiogram taken February 
23, 1934 was normal. 

Medication was symptomatic and was given in the form of luminal one-half 
grain three times a day and one and one-half grains at bed-time. He was also given 
0.25 c.c. adrenalin solution without effect on his moderately dyspneic breathing. He 
was discharged March 2, 1934, with a prescription for luminal to be taken if necessary 
for rest. The total amount of luminal taken in the Hospital was 28.5 grains. 

The patient was readmitted March 15, 1934, in a semi-comatose condition. The 
history revealed that immediately after discharge, March 2, 1934, he developed a fever 
with the appearance of red “ blotches ” about the face which gradually spread to the 
trunk and extremities. Accompanying the cutaneous eruption the patient developed a 
sore mouth and throat, so severe that no food or liquid had been taken for a period 
of four days. The wife stated that one luminal tablet (0.032 gm.) was given three 
times daily since leaving the hospital and continued until four days before admittance. 
(Total of 13.5 grains luminal taken at home.) 

Physical examination on admission March 15, 1934, revealed the patient to be 
acutely ill with a rectal temperature of 103“ F., pulse of 100, and with a generalized 
cutaneous eruption consisting of erythematous maculo-papular patches showing a 
tendency to confluence. This was especially true about- the face and arms, where 
marked exfoliation was seen (flgures 1 and 2). Pitting edema was present not only 
in the lower extremities but also about the trunk and upper extremities. The mucous 
membranes showed large vesicles, for the most part ruptured, leaving denuded surfaces 
covered with a whitish muco-fibrinous material. The lips were swollen, edematous 
and fissured; swallowing was accomplished with great difficulty. 

The patient was placed on a regime of saline purgations, colloidal baths, intra- 
venous sodium thiosulphate and large amounts of intravenous glucose and sodium 
chloride solutions. He continued to run a septic type of fever ranging between 101 
F. and 105° F., pulse rate from 90 to 130 per minute and respirations from 15 to 30. 
The semi-comatose state present on admission continued until March 19, 1934, at which 
time considerable clearing of the mental faculties was noted. There were no abnormal 
physical findings except the cutaneous eruption and the fever. 

A roentgen-ray film of the chest taken March 16, 1934, showed a peritruncal in- 
filtration of both bases, predominantly right, and definite increase in density over the 
previous films taken February 21, 1934. The urinary output, at first suppressed, rose 
to normal amount with no abnormal findings on repeated examination. The bloo 
picture was within normal limits except during the last two days when the following 
blood picture was found: hemoglobin 75 per cent (Sahli); red blood cells f450,0 
white blood cells 24,000; polymorphonuclear leukocytes 94 per cent; basophiles ^ p"’ 
cent; lymphocytes 1 per cent; monocytes 2 per cent; myelocytes 1 per cent. A booc 
culture was negative. Stool examinations were negative. Repeated sputum examina- 
tions revealed no acid-fast organisms or spirochetes, but did show numerous en- 
capsulated lanceolate diplococci. 
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Fig. 1. Case 1, C. R., appearance of eruption at time of admission, February 20, of a 
maculo-papular type and tending to become confluent. 
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The cutaneous eruption soon became universal with a marked exfoliation but 
without vesiculation or bullae. The mouth and throat lesions became progressively 
more numerous. A roentgenogram taken March 20, 1934, showed an extensive 
broncho-pneumonia bilaterally and the condition of the patient became progressively 
worse, respirations ceasing March 21, 1934. 

A limited autopsy was permitted and the principal r 2 ndings in addition to the uni- 
versal exfoliative dermatitis were a right-sided cardiac dilatation, bronchopneumonia, 
acute bilateral purulent bronchitis, and marked subendocardial fatty infiltration. 

Case 2. E. C., a 45 year old white male, roofer by occupation, was admitted to 
the University Hospital, May 7, 1937, complaining of a cough, “ chest trouble,” and a 
skin eruption. About six weeks prior to admittance to the hospital the patient con- 
tracted a cold, accompanied by a temperature of 102“, muscle and joint pains, cough 
and pain in the chest. Work was attempted after a two week convalescence, but all 
previous symptoms recurred, especially the productive cough. He was treated by his 
physician and the medication consisted of six white tablets and eight capsules daily 
for about two weeks. (This was later found to be phenobarbital one-half grain and 
ephedrine sulphate capsules three-eighths grain respectively.) Six days before com- 
ing to the hospital the temperature rose to 103“ F., the general condition became much 
worse, and a “ spotty rash ” developed on the extremities, trunk and face, which was 
rapidly becoming more extensive. 

Physical examination showed the patient to be acutely ill with a temperature of 
103° F., pulse 120, and respirations 24. He presented an extensive generalized er}”^- 
thematous maculo-papular eruption which spared only the palms, soles and scalp. The 
patches were penny to palm-sized with a tendency toward confluence, of a reddish- 
brown to a reddish-purple color, blanched on pressure, and without sharp demarcation 
fading off into the normal skin. The most marked involvement was seen over the 
back, the anterior thigh surfaces showing the least. The genitalia were markedly 
erythematous and edematous with a patchy superficial denudation of -the epithelial 
covering of the scrotum. Numerous vesicles were present about the Vermillion and 
mucous surface of the lips and throughout the oral cavity and pharynx. The cervical 
glands were enlarged as were the left axillary glands. The heart rate was rapid but 
there were no murmurs heard nor any irregularity of rate or rhythm. The blood 
pressure was 124 mm. systolic and 74 mm. diastolic. The left lung base posteriorly 
was slightly dull to percussion and auscultation revealed coarse rales over both bases 
and in the axillae, but there was no increased transmission of breath or voice sounds. 
Tactile fremitus was normal. Percussion and palpation of the abdomen revealed no 
splenic or liver enlargement. The inguinal glands were olive-sized, discrete, firm and 
non-tender. The superficial and deep reflexes were active and equal. Rectal ex- 
amination showed a prostate of normal size and consistency. 

Laboratory examination showed the blood Kahn reaction to be negative; urine 
examination was normal. Tests for iodides and bromides in the urine were negative. 


A blood count taken on May 7, 1937, showed a normal hemoglobin and red cell count 
with a white blood count of 17,350. On May 11, 1937, the white cell count had dropped 
to 7,000 with a differential count of polymorphonuclear leukocytes, 88 per cent, lympho- 
cytes 12 per cent, and further drop was noted on May 13, to 6,000 white blood ceils 
with a similar cell distribution. Sputum exatnination was negative for acid-fast 


bacilli and spirochetes. Blood culture showed no growth. Blood non-protein nitrogen 
was 27.2 mg. per cent. Stereoscopic films taken Ma)' 7 revealed a calcareous paren- 
chymatous scar of the right apex, bilateral minimal calcareous peribronchial adenop- 
athy, and residual peritruncal infiltration, left inferior lobe Avith obliterative pleuritis. 

The patient was given frequent colloid baths, intravenous sodium thiosulphate and 
large amounts of intravenous glucose and normal saline infusions. His chronic re- 
spiratory infection was treated with inhalations, expectorants and mild sedatives. The 
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cutaneous reaction remained stationary until May 10 when new small and large vesicles 
and bullae appeared on the trunk and extremities. By May 12, the eruption became 
almost universal, the palms, soles and a small patch on the anterior surface of each 
thigh remaining uninvolved. Throughout hospitalization the temperature remained 
septic in character; ranging between 100° and 104° R, and on May 12 definite signs of 
bronchopneumonia were elicited. The patient became progressively weaker and death 
occurred May 14, 1937. 

An autopsy substantiated the clinical findings. In addition to the bilateral 
lobular pneumonia and almost universal bullous, ulcerative and exfoliative dermatitis, 
the findings included an acute diphtheritic laryngitis and esophagitis, and an acute 
passive congestion and degeneration of all parenchymatous organs. 

Comments 

A review of the literature reveals an increasing incidence of reactions from 
the use of the barbiturates in therapy. 

The recorded fatal cutaneous eruptions from phenobarbital therapy are few 
in number but it is believed numerous others have been observed, allowed to go 
undiagnosed, or if recognized, mentioned incidentally or not at all in the litera- 
ture. 

The characteristic eruption due to .phenobarbital medication in the more 
severe cases may be differentiated from the maculo-papular eruption due to the 
basic coal-tar derivatives which do not proceed to the stage of vesiculation and 
exfoliation. 

It is believed that the medical profession as a whole should be aware of the 
dangers of the indiscriminate use of the barbiturates, and that possible serious 
reactions may occur when treating patients with repeated daily administrations 
of the various derivatives of the group. 


BIBLIOGRAPHY 


1. Loewe, S. : Klinische Erfahrungen mit Luminal, Deutsch. rried. Wchnschr., 1912 xlii 947 

2. Heuber, E. : Ein Fall von Luminalvergiftung mit todlichem Ausgang Munchen. med! 

Wchnschr., 1919, Ixvi, 1090-1091. 

3. Weber, F. P. : Morbilliform and bullous eruption with jaundice, from luminal in choreic 

child, Brit; Jr. Child. Dis., 1925, xxii, 280-285. 

4. Hamilton, E. S., Geiger, C. W., and Roth, J. H.: Luminal poisoning with conjunctival 

residue, Illinois Med. Jr., 1926, xlix, 344-346. 

5. Menninger, W. C. : Skin eruptions with phenobarbital, Jr. Am. Med Assoc 1928 vri 

1/1 10 • ; y O, XCI, 


6. Chavany, j. a., and Vannier, P. E. : Toxidermie barbiturique a type d’erytheme scar- 

latiniforme infiltre, Progres Med., 1929, xliv, 1685-1693. 

7. Brunsting, L. a.: Dermatitis medicamentosa: idiosyncrasy to quinine, phenolphthalein 

and phenobarbital, Proc. Staff Meet., Mayo Clin., 1932, vii, 618-620. 

S. Millard, R. J. : Three cases of luminal poisoning, Med. Jr. Australia 1933 ii Slg 

9. Heckmann, M. : Luminalkrankheit unter dem Bilde der Dermatitis exfoliativa mit tori 

lichem Ausgang, Ztschr. f. Kinderh., 1935, Ivii, 358-360. 

10. Scarlett, E. P., and Macnab, D. S.: Poisoning from phenobarbital with report of n 

fatal case, and review of fatalities previously reported, Canad. Med Assoc Tr iot? 
xxxiii, 635-641. ' •’ *’ 



1250 


BERNARD P. WOLFF 


SPONTANEOUS INTERSTITIAL EMPHYSEMA OF THE LUNGS; 
REPORT OF AN ADDITIONAL CASE '^ 


By Bernard P. Wolff, Atlania, Georgia 

Interstitial emphysema of the lungs following injury or greatly increased 
intrapulmonary pressure has long been' recognized clinically by the appearance 
of air in the subcutaneous tissues about the neck. The term surgical emphysema 
has been applied to this condition to distinguish it from vesicular emphysema 
produced by bronchial obstruction and .subsequent dilatation of the pulmonary 
alveoli. The first description of interstitial emphysema occurring spontaneously, 
that is, without trauma or greatly increased intrapulmonary pressure, was re- 
corded by Hamman ^ in 1937. He reported six cases and described a new 
physical sign characteristic of the condition. He emphasized that spontaneous 
interstitial emphysema is probably commonly overlooked because of the simi- 
larity of its symptomatology to that of other well known diseases. 


SuJiMARY OF Cases of Spontaneous Interstitial Emphysema of the Lungs 


Case 

No. 

Age 

Sex 

Occupa- 

tion 

History 

Subcutaneous 

Emphj'sema 

5 Roentgeno- 
gram 

Duration 
of illness 

1 

51 

Male 

Ph 3 ’sician 

Sharp pain in 
chest for one 
hour. 

Absent 

Norma! 

2 weeks 

2 

17 

1 

Male 

1 

Tin worker 

Substernal pain, 
swelling above 
clavicles, dj'spha- 
gia, painful 
breathing for 
several hours. 

Present above 
both clavi- 
cles. 

: Not done 

Less than 

4 weeks 

» 

3 

25 

1 

Male 

1 

1 

Physician 

Pain in left side of 
chest. Crackling 
sensation in re- ^ 
gion of heart. 

Absent 

Normal 

10 days 

4 

34 

Male 

Not given 

Substernal pain, 
choking sensa- 
tion, “noises in 
heart" 2 hours. 

Absent 

Small pneumo- 1 
thorax left 
apex. 

2 weeks 

i 

5 

29 

Male 

Salesman 

Severe pain in left 
side of chest. 

1 Absent 

1 

Small pneumo- 
thorax on left. 

3 weeks 

6 

16 

Male 

Student 

1 

Severe pain in right 
side of chest for 
ten minutes. 

Present above 

both clavi- , 
cles. 

Air in anterior 
mediastinum. 

18 days 

7 

27 

Male 

1 

1 

1 

Laborer 

Sharp pain in left 
side of chest for 
one hour. Dysp- 
nea, weakness, 
noise in chest. 

Absent 

Small pneumo- 
thorax on left. 
Fluoroscopy 
showed air in 
anterior me- 
diastinum 

3 weeks 


The first six cases were reported by Hamman, the seventh is that of the author. 


* Received for publication November 2, 193S. 

From Emory University School of Medicine and the 


Atlanta Tuberculosis 


Association. 


CASE REPORTS 


1251 


Since the six cases reported by Hamnian no others have been recorded in 
the literature so far as I have been able to find. His cases are summarized in 
the table together with an original case. 


Case Report 


A laborer, aged 27, came to the clinic of the Atlanta Tuberculosis Association on 
July 25, 1938, 'complaining of a peculiar noise in his chest. About two weeks previ- 
ously, while rolling an empty wheelbarrow, he had been suddenly seized with a sharp 
pain in the left side of his chest over his heart. The pain was knife-like in quality and 
so severe that he thought he was going to faint. Shortly after the onset of pain he 
felt a sensation of tightness substernally and became short of breath. His companions 
told him he was pale and blue. On reaching home about an hour later the pain was 
less intense and he was able to breathe with only slight difficulty. On getting in bed 
and turning on his left side he experienced a grinding crunching sensation in the 
region of his heart. Standing at least a yard from the patient, his wife heard what 
she described as a noise " like the wadding up of paper.” This sound was heard by 
several other members of his family. Aside from the discomfort from the peculiar 
sensation there was no increase in the pain while the sensation was present. After a 
day in bed, only slight soreness in the left side of the chest and moderate dyspnea were 
present. He was able to return to his work as a laborer the following day. The 
crunching sound and sensation, however, remained, though somewhat abated, until his 
admission to the clinic. At that time he had no pain but was still short of breath on 
exertion. 

The patient was a rather thin undernourished young white man not appearing ill. 
There were signs of a small pneumothorax in the left axilla. The area of cardiac dull- 
ness was normal in position and extent, the sounds were of good quality with a faint 
s}fStolic murmur at the apex. On turning the patient on his left side there appeared a 
crunching, crackling, slapping sound synchronous with the heart beat. The sound 
was clearly heard with the bare ear a foot from the patient. It was accentuated -on 
expiration and diminished on inspiration, disappearing entirely when the patient turned 
from the left side. 


His temperature was 98.6° ; a complete blood count and urinalysis were normal. 
The blood pressure was 130 systolic, 80 diastolic. The tuberculin test, using first 
strength (0.01 mg.) Purified Protein Derivative intradermally, gave a moderately 
positive reaction. A roentgenogram of the chest showed a small area of pneumo- 
thorax on the left with about 10 per cent collapse of the lung. Fluoroscopic examina- 
tion demonstrated several bubbles of air in the tissues between the anterior surface of 
the heart and the chest wall and between the diaphragm and the pericardium With 
the production of the peculiar noise the bubbles of air between the heart and anterior 
chest wall changed shape with each movement of the heart and lungs 

The patient was given a cough mixture and was put to bed for a week At the 
end of this time he reported that the dyspnea and crunching sensation had disappeared 
Fluoroscopic examination at this visit was entirely negative. Three weeks after ad’ 
mission to the clinic he returned to work and has felt well since. A roentgenoeram 
taken Sept. 2, 1938, was reported normal. ° “ 


Comment 

The mechanism by which the air reaches the mediastinum has been postulated 
by Hamman who wrote : F^sLuiaieci 

I am convinced that not infrequently pulmonary alveoli must rupture and pir 
escape into the interstitial tissues of the lung. If only a small amount ofair esrapel 
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no symptoms may appear or perhaps only localized pain. This condition may account 
for some of the many transient pains in the chest of which patients complain and for 
which no cause can be discovered. If a larger amount of air escapes it may travel 
along the interstitial bands to the pleura and there form a vesicle; the pleural mem- 
brane over the vesicle is stretched and often ruptures. This seems to me the most 
reasonable explanation for the occurrence of spontaneous pneumothorax. At other 
times the air spreads along the interstitial bands toward the hilum and escapes into the 
mediastinum, infiltrating the mediastinal tissues which lie between the heart and 
anterior chest wall and often escaping into the subcutaneous tissues of the neck. The 
symptoms then produced are severe and may closely simulate the symptoms of coronary 
occlusion or of pericarditis. 


In .cases of spontaneous interstitial emph3'sema there is a sudden onset of' a 
sharp pain in the chest which may be accompanied by a choking sensation, 
dyspnea and a feeling of tightness substernally. Occasionally swelling above 
the clavicles will be noted by the patient. The pain is usually severe at the time 
of its first appearance, then graduall}^ diminishes in intensity until it disappears, 
usually within one or two hours after the onset. Often the patient will notice a 
peculiar crunching noise or sensation in his chest. This phenomenon frequently 
is present only when a certain posture is assumed and in some cases the pain 
will be intensified with its appearance. The symptoms of this condition are, as 
has been pointed out, similar to those seen in a variety of diseases, notably. coro- 
nary arter}' disease and pericarditis. In thes.e diseases, however, there is more 
likelihood of a severe constitutional reaction resulting from myocardial dis- 
turbance and shock. 

On physical examination one may find subcutaneous emphysema in the neck. 
The area of cardiac dullness may be diminished in extent or even absent. Si^is . 
of a pneumothorax may be present. Often a loud crunching, grinding, crackling 
sound synchronous with the heart beat can be heard some distance from the chest 
wall. This sign, first described by Hamman, is characteristic of interstitiaj 
emphysema and is unlike the so-called “ cardiac Imock ” or " systolic rales 
which are sometimes heard over the heart in cases of pneumothorax or atelecta- 
sis. In some cases air ma)'^ be demonstrated in the mediastinal tissues by fluoro- 
scopic examination or by a roentgenogram. 

Once the diagnosis is established the patient may be treated symptomatica ly 
and reassured as to the favorable prognosis, for the symptoms soon disappear, 
leaving him apparently as well as before. When recovery is complete there is no 
indication to curtail his activities in any way. 

Note: Since this case was reported another typical case of spontaneous interstitial e 
physema has been observed by the author. 
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EDITORIAL 

INTESTINAL STASIS AND MACROCYTIC ANEMIA 


In 1895 Faber ^ in Denmark first called attention to the, association of 
pernicious anemia with a stricture of the small intestine. He postulated 
that absorption of a poison from the stagnant bowel contents above the stric- 
ture was responsible for the anemia. Meulengracht ^ added weight to this 
theory in 1921 when he found at the autopsy of a case of severe “ pernicious 
anemia ” associated with a tuberculous stricture of the ileum that the entire 
small intestine was heavily infected with bacteria. Comparing his case with 
five similar cases previously reported he arrived at the following conclusions : 
(1) pernicious anemia may develop on the basis of benign intestinal stric- 
tures; (2) the anemia is probably due to the absorption of hemotoxic sub- 
stances from the dilated and infected portion of the bowel above tlie stric- 
ture; (3) such cases support the theory of the intestinal origin of crypto- 
genetic pernicious anemia. 

Several years later these clinical observations received experimental sup- 
port when Seyderhelm ® and his associates succeeded in simulating the clini- 
cal and pathologic picture of stricture anemia in four of ten dogs in which 
they had produced intestinal strictures at operation. Later Horster * added 
further experimental evidence along the same lines by producing severe 
anemia associated with indicanuria and hemosiderin deposits in die liver 
and spleen in dogs with intestinal strictures or blind pouches which he had 
created at operation. The symptoms cleared up after resection of the 
blind pouch or stricture. 


Seyderhelm was the first to report recovery from pernicious anemia in a 
patiefit after resection of an intestinal stricture. He has also recorded two 
instances of striking improvement in patients with pernicious anemia fol- 
lowing the institution of ileostomy to afford better drainage of the bacteria- 
infested small intestine. Dixon and his associates in this country have 
observed a similar response to ileostomy in certain patients suffering from 
pernicious anemia. These observations all fitted in well with Meulengracht’s 
original concept of the etiology of pernicious anemia. ^ 


Then with the Jscovery of liver therapy for pernicious anemia by Minot 
and Murphy m 1926, soon to be followed by Castle’s fundamental 4serva 
tions on the relation of the intrinsic (gastric) and extrinsic (food) factors 
1 Faber, K.: Perniciose Anamie bei Dunndarmstrikturen Berlm wt i 

.x.x.xn', 643-646. (Case previously published in Danish literature IRQ^l ' 1S97, 

= Meulekgracht, E.: Darmstriktur und perniziose Anamip Avpi; r , 

1921, xxviii, 216-225. Anamie, Arch. f. Verdauungskr., 

3 Seyderhelm, R., Lehmanx, W., and Wichels P • 

Hund durdi e.xpcrimentelle Dunndamistriktur, Krankheitsforcrlmnrr^ PQ,r”*^.'°se^amie beim 
^Horster, H.: Experimentelle Therapie beilntcstl^^^^^^^^^^ 'T’ ^6^279. 

ges. exper. Ated., 1935, xcv, 514-518. • '^^°''’^o-'^ication, Ztschr. f. d, 

® Dixox, C. F., Eurxs, J. G., and Giffix, H. Z.; PerniHnnc r n . 

Jr. Am. Aled. Assoc., 1925, lx.xxv, 17-20. Pernicious anemia following ileostomy, 
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to the hematopoietic principle contained in liver, the toxic theory gave way 
to the overwhelming evidence that pernicioits anemia was a deficiency dis- 
ease, or at least a “ conditioned deficiaicy state.” However, the exact 
mechanism of action of the liver principle is still a mystery. The possibility 
exists that this principle may act, not as a mere building-stone for the proper 
maturation of the erythrocytes, but conceivably by promoting the detoxifi- 
cation of injurious substances absorbed from the intestinal tract. 

In an attempt to examine this hypothesis more carefully, Barker and 
Hummel® have recently reviewed 51 cases of macrocytic . anemia in associa- 
tion with intestinal strictures and anastomoses. The macrocytic anemia in 
these patients differed from so-called idiopathic pernicious anemia in several 
respects, namely : the presence of free hydrochloric acid 'in the gastric juice 
of nearly 50 per cent of the cases, the demonstration of intrinsic factor in 
the gastric juice of several patients, and the relative infrequency of neuro- 
logic manifestations. That the relationship between the macrocytic anemia 
and the intestinal lesion was more than a coincidental one was definitel>> 
established in the six cases in which surgical correction of the intestinal 
abnormality was followed by disappearance of the anemia without the aid 
of liver therapy. Other patients in the series responded sufficiently well to 


liver therapy to render operative interference unnecessary. 

The clinical picture presented by this group of cases more closely re- 
sembles sprue than true pernicious anemia, yet in those cases in which tests 
of intestinal absorption were carried out the striking impairment in intestinal 
absorption so characteristic of sprue was not noted. The anemia seemed to 
be intimately bound up with stagnation and putrefaction of the contents of 
the small intestine, either above strictures or in blind loops created by anas- 


tomoses. Two possible explanations for the production of the anemia were 
suggested; (1) the increased bacterial activity in the intestinal tract leads 
to the destruction of hematopoietic material before it can be assimilated; 
(2) the increased absorption of hemotoxic products of bacterial putrefaction 
gives rise to the anemia through the direct action of these toxins on the 
blood, bone-marrow, or even the liver. It was impossible to determine 
which of these two mechanisms might be playing the major role. At any 
rate, the anemia could be alleviated either by removing surgically the cause 
for stagnation or by supplying an excess of the liver principle. If the toxic 
theory be correct, then “ stricture anemia ” may be regarded as a con ition 
in which the body is unable to supply sufficiently large amounts of detoxi y 
ing principle (liver principle) to neutralize the excess of toxins a sor e . 
The development of true ” idiopathic ” pernicious anemia on the ot ler lan 
might depend upon the failure of the body (through lack of intrinsic ac or, 
to synthesize the detoxifying principle in sufficient amounts to neutra ize le 
toxic substances normally absorbed from an intestinal tract where stagna ion 


is not necessarily a factor. 

® Barker, W. H., and Hummel, L. E. ; Macrocytic anemia in association with intestin 
strictures and anastomoses, Bull. Johns Hopkins Hosp., 1939 , Ixiv, 21o-Z3 . 


REVIEWS 


Sterility and Impaired Fertility. By Cedric Lane-Roberts, M.S., F.R.C.S., 
F.R.C.O.G., Albert Sharman, M.D., M.R.C.O.G., Kenneth Walker, F.R.C.S., 
B. P. Wiesner, D.Sc., Ph.D., F.R.S.E. with a foreword by the Rt. Hon. Lord 
Horder, G.C.V.O., M.D., F.R.C.P. 419 pages ; 22.5 X 14.5 cm. Paul B. Hoeber, 
Inc., New York. 1939. Price, $5.50. 

During the past decade real progress has been made in the study of the physiology 
of the generative' organs and much attention has been given to the consideration of 
sterility. Indeed, the publications on the scientific and practical aspects of sterility 
and impaired fertility have been so numerous that it has become difficult for even those 
especially interested in tliese subjects to be thoroughly conversant with all the litera- 
ture. Hence it is that such a comprehensive treatise on these subjects as had been 
written by Lane-Roberts and his three associate authors should be enthusiastically 
received by the medical profession. 

There are eight chapters to this book but it falls rather naturally into three parts. 
The first covers the general problem of sterility. The second deals with the part 
played by the male and emphasizes that in a high percentage of instances it is the 
■husband that is responsible for the lack of offspring. The third part of the book is 
devoted to the gynecological aspects of sterility. 

Considerable attention is given to the chemical and morphological examination of 
.semen. The role played by the endocrine glands in the control of the reproductive 
organs is tlioroughly covered but in doing this the authors have not passed over the 
mechanical factors in sterility. 

There are references in the appended bibliography to over three hundred articles 
on sterility and impaired fertility and an appendix which covers many case reports. 
The genito-urinary specialist, tlie gynecologist, the man working in the laboratory on 
problems related to sterility and the general practitioner can all profit from reading 
this book. 

L. B. 


The Practice of Allergy. By Warren T. Vaughn, M.D. 1st. Ed. 1082 pages- 
26.5 X 17.5 cm. The C. V. Mosby Co., St. Louis. 1939. Price, $11.50. 

As usual. Dr. Vaughn has written a scholarly book, demonstrating again his wide 
knowledge of the subject under consideration. The format of the book is attractive 
in appearance. There are numerous, excellent illustrations which add materiallv to 
the text. ^ 

Dr. Vaughn has divided his book into 16 parts. It begins with a section outlin- 
ing the steps in the development of our present understanding of clinical allergj^ • tlie 
general characteristics of clinical allergj^, such as the incidence and the effect of 
j:^atft.and heredity, are considered. The next section is on the physiology of allergy 
■■and tlien in order are presented : allergic diagnoses, diagnosis and treatment of food 
allergy, food allergens, pollens and pollenosis and other inhalant allergy; bacteria and 
fungi; entomogenous and percutaneous or diadermal allergy; anaphylactic shock - con- 
tact allergy ; physical allergy ; pharmacology ; and last, 'the allergic diseases. ’ 

The section on fungi and the section on food allergies are very complete and 
should be of great value. The botanical classification of foods is presented and a 
workable classification of fungi, commonly met with clinically, is also given 

Careful and tliorough reading impresses the reHewer again with the vast amnnnf 

has brought together in 

tins book. However, m certain respects the book leaves a sense of dlssatfsfaction 
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First, the arrangement seems faulty in that certain tilings are overstressed, per- 
haps at the expense of others that should receive more attention. As an evidence of 
this, the leukopenic index is given 17 pages, whereas the discussion of the entire 
subject of skin testing occupies only 22 pages. 

Again, Dr. Vaughn discusses very exhaustively the subject of "Diet Diaries” 
as a diagnostic step in food allergy, giving the impression that they are most helpful 
in a considerable percentage of cases. The reviewer’s experience with this procedure 
over a period of years has been much less satisfactory, and hence this section appears 
to him to be tinged with undue optimism. Furthermore, Dr. Vaughn, in the earlier 
portions of his book philosophizes a great deal about the subject of allergy, and such 
speculative material appears of doubtful value in a book offered as a standard text. 

In the main, certain methods of approach have been developed for books covering 
given fields of medicine and these methods are adhered to almost without exception 
by authors of text books. 

In this regard, it is the reviewer’s opinion tliat the best plan for the discussion 
of the subject of allergy that has been developed to date, is that which first covers the 
general principles ; second, the etiologic groups with a discussion of their group char- 
acteristics; and third, the clinical conditions encountered in allergy. In the interest 
of clarity and uniformity this usual arrangement offers advantages over that adopted 
by Dr. Vaughn. 

As a reference book, “The Practice of Allergy” can be highly recommended; 
as a text book, emphasizing evenly the different aspects of the subject, it can not be 
accorded the same warm reception. 

H. B. 


Textbook of Pathology — A Correlation of Clinical Observations and Pathological 
Findings. By Charles W. Duval, Professor of Pathology and Bacteriology, 
Tulane University School of Medicine, Chief Visiting Pathologist, Charity Hos- 
pital, New Orleans, and Herbert J. Schattenberg, Associate Professor of Pa- 
thology and Bacteriology, Tulane University School of Medicine, Visiting Pathol- 
ogist, Charity Hospital, New Orleans. 681 pages, 383 illustrations, 13 colored 
plates; 25X17 cm. D. Applcton-Century Co., Inc., New York. 1939. Price, 
$8.50. 


This one volume text of Pathology appears as a competitor in a field already well 
stocked with sound standard works which are being periodically revised. The sub- 
title of the book may offer an excuse for such a volume, but there is nothing new in 
the attempt to correlate clinical observations with pathologic findings; in fact, this 
represents the fundamental purpose of the study of Pathology. 

On first opening the book one is confronted with a gaudy unnatural frontispiece 
and is further discouraged by the inexact and muddled manner of considering tie 
fundamental processes of inflammation and degeneration. It is hoped that the mis- 
quotation of Menken’s term " Leucotaxine ” as leucotoxine is a typographica 
The use of the term tubercular for tuberculous may be excusable in ay usa°:e Ui 

appears as a glaring mistake in a medical textbook. _ « a 

The short chapter on etiology of disease and the host reactions is poor y expr sse 
confusing and too dogmatic. The one page on anaphylaxis con uses ra ler i< 

elucidates the subject. _ eLiara. 

The greater portion of the book is devoted to special patho ogy. le con 

tion of pathologic processes by systems is more or less conventiona . le ^ ’ 

of space in regard to subject matter is not in ratio to relative importance. ’ 

an entire chapter of 70 pages on diseases of the cutaneous system wi i o 
devoted to leprosy, while all the diseases of the osseous system are con aine m 
than 10 pages. 

In the important subject of neoplasia tliere is little attempt at c mica corre 
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The illustrations are plentiful but of mediocre quality. With the present photographic 
methods there seems little excuse for the drawings, many of which convey little in- 
formation. A number of the photomicrographs are not representative of the condi- 
tion; for instance, figure 274, adenoma, appears to be an endometrial hyperplasia; 
figure 290, carcinoma of the breast (intraductal) shows no clear evidence of malig- 
nancy in the field represented. Such inaccuracies seriously threaten the value of the 
book. 

The references are restricted to publications in English and this fault is further 
emphasized by the fact that tliey are for the most part outdated. 

The concluding chapter on the autopsy may serve as an outline for the student 
in the preparation of a protocol. 

On the whole this book is disappointing. 

C. G. W. 


T]ie Care of a Small Rat Colony. By Rolland J. Main, Ph.D. 101 pages; 22 X14.5 

cm. C. V. Mosby Co., St. Louis. 1939. Price, $2.00. 

With due emphasis on practical problems Dr. Main tells his experiences with a 
colony of 750 rats maintained on a restricted budget. He treats such questions as 
type of rat, equipment, care, and costs, with notes on the making of records and breed- 
ing routine. Considerable space is given to the mixing of feed, a necessary procedure 
when foods are to be tested and one that reduced the cost of dry food to 53 cents per 
adult rat per year. 

As the apologia intimates, however, this book will not completely fill the needs of 
the' average worker since it deals almost exclusively with the requirements of the 
author’s laboratory. A procedure for vitamin D assay is given in detail The in- 
clusion of more data on fertility and mortality would have made the book more 
ful though somewhat less' readable. 

This book adequately describes the fundamental care necessary for raisin-^ a 
standard experimental rat. 


E. G. B. 
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Gifts to the College Libraiiy 

The following gifts to the College Library of publications by members are grate- 
fully acknowledged : 


Books 

Dr. William David Sansum, F.A.C.P., and Dr. Alfred E. Koehler (Associate), both 
of Santa Barbara, Calif., “A Manual for Diabetic Patients.” 

Reprints 

Dr. Stanton T. Allison (Associate), New York, N. Y. — 1 reprint; 

Col. Alexander T. Cooper, F.A.C.P. (MC), U. S. Army — 1 reprint; 

Dr. Robert H. Felix- (Associate), Lexington, Kjl — 1 reprint; 

Dr. George Ginsberg (Associate), Hoboken, N. J. — 1 reprint; 

Dr. A. Allen Goldbloom, F.A.C.P., New York, N. Y. — 3 reprints; 

Dr. Harold 1. Gosline (Associate), Ossining, N. Y. — 19 reprints, 1 translation and 
1 bulletin; 

Dr. Augustus A. Hall, F.A.C.P., Columbus, Ohio — 3 reprints ; 

Dr. Arthur O. Hecker (Associate), Woodville, Pa. — 1 reprint; 

Dr. Charles S. Higley, F.A.C.P., Cleveland, Ohio — 1 reprint; 

Dr. Edward Sandling King, F.A.C.P., Wake Forest, N.C. — 1 reprint; 

Dr. Rudolph Leiser (Associate), Eloise, Mich. — 1 reprint; 

Dr. C. Ray Lounsberry, F.A.C.P., San Diego, Calif. — I reprint; 

Dr. Ralph Waldo Mendelson, F.A.C.P., Albuquerque, N. M. — 1 reprint ; 

Dr. Michael A. Ogden, F.A.C.P., New Orleans, La. — 4 reprints; 

Dr. Richard E. Olsen, F.A.C.P., Pontiac, Mich. — 5 reprints; 

Dr. William K. Purks, F.A.C.P., Vicksburg, Miss. — 1 reprint; 

Dr. Harold L. Rakov (Associate), Kingston,- N. Y. — 1 reprint; 

Dr. Alexander F. Robertson, Jr., F.A.C.P., Staunton, Va. — I reprint; 

Dr. Rafael Rodriguez-Molina, F.A.C.P., San Juan, P. R. — 1 reprint; 

Dr. Albert Soiland, F.A.C.P., Los Angeles, Calif. — 7 reprints; 

Dr. Leon J. Solway, F.A.C.P., Toronto, Ont., Canada — 2 reprints; 

Dr. Frederick R. Taylor, F.A.C.P., Hight Point, N. C. — 1 reprint; 

Dr. Myer Teitelbaum (Associate), Detroit, Mich. — 1 reprint; 

Dr. Morris M. Weiss, F.A.C.P., Louisville, Ky. — 3 reprints; 

Dr. Edward E. Woldman (Associate), Cleveland, Ohio — 1 reprint; 

Dr. Bernard L. Wyatt, F.A.C.P., Tucson, Ariz. — 1 reprint. 


1940 Program of Postgraduate Courses 

The American College of Physicians’ Committee on Postgraduate Educahon and 
the Board of Regents announce the following special limited Postgraduate ourses, 
to be given preceding the 24th Annual Session of the College in Cleve an , pri , 
1940: 


Ann Arbor, Mich. 

No. 1 — General Medicine — University of Michigan, Dr. Cyrus C. Sturgis, Direc 
tor; March 18-30. 
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Detroit, Mich. 

No. 2— Medicine in Industry— Henry Ford Hospital; Dr. Frank Sladen, Direc- 
tor ; March 25-30. 

New York City 

No. 3 — ^Allergy — Cornell University Medical College; Dr. Robert A. Cooke, 
Director; March 18-30. 

Columbus, Ohio 

No. A — Hematology — Ohio State University; Dr. Charles A. Doan, Director; 
March 25-30. 

lozva City, Iowa 


No. 5 — Circulatory Diseases — State University of Iowa; Dr. Fred M. Smith, 
Director; March 25-30. 

This is the third year of this activity by the College. The College has been able 
to make these courses available to its Fellows and Associates at minimum cost, because 
the College itself assumes full responsibility for promotion, advertising, printing and 
registration, as its contribution to its members. 

The registration fee for each two-weeks course will be $40; for each one-week 
course, $20. One-half of the registration fee will be payable at time of registration 
and the balance shall be paid not later than March 12, a week in advance of the open- 
ing of the courses. The advance payment may be refunded by the College to any 
registrant who, for adequate reason, is unable to pursue the course, provided notice 
of withdrawal is registered ten days in advance of the opening of the courses. 

Full description of the courses and other announcements appear in a special 
Bulletin, distributed to members. The number of admissions to each course will 
necessarily be restricted according to facilities. Registrations will be assigned in 
order of receipt. 

The College will record all registrations with the respective institutions offering 
courses and will directly reimburse those institutions for each student-physician at the 
specified registration fee. A Matriculation Card will be sent each registrant from 
the College office when the fee has been paid in full. 


Educational Films 

It has been suggested by some members of the College that as a part of its pro 
gram of aid to postgraduate medicine the College might well interest itself in the 
possible e.xtension of the utilization of educational medical films dealing with varinoc: 
aspects of internal medicine. To assist the College in collecting data on the number of 
^ch films now in use, all our members are asked to forward to the President Tir 

0. H. Perr,. Pepper, a, 4200 Pine St, Philadelphia, any and ail InforLtion S 

oitoSs their subject matter and the address of S 

Regional ^Ieeting of Kentucky AXembers 

_ ^ A regional meeting of Fellows and Associates of the Amerir^n r^n 
sicians residing in Kentucky was held at Louisville December li 
Governorship of Dr. Chauncey W. Dowden. - The afternoon^ 
lowing program at the Louisville City Hospital ; devoted to the fol- 

1. SM0;.o^oee„,na^^d rvi.l, Sniphapyridine (nn.l, report pt a ease). Dr. Franh 
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2. Some Observations on Diphtheria Immunizations in Louisville. Dr. Hu"h R 

Leavell, F.A.C.P. 

3. Banti’s Syndrome Due to Hodgkin’s Disease. Dr. Harold Gordon, F.A.C.P. 

4. Case Presentation. Dr. Harry S. Frazier, F.A.C.P. 

5. ClinicO'Pathological Conference. Drs. John Walker Moore, F.A.C.P. and Aura 

J. Miller, F.A.C.P. 

6. Prostigmin in Myasthenia Gravis. Dr. J. J. Moren, F.A.C.P. 

Dr. Sam A. Overstreet, F.A.C.P., was in charge of arrangements. 

In the evening a Dinner was held at the Pendennis Club in honor of Dr. O. H. 
Perry Pepper, President of the College, who delivered an address. 

Out of an active membership of about 54 members in Kentucky, 50 were present 
at the scientific meeting and at the dinner. Every member of the College from Louis- 
ville was in attendance. It was generally agreed that this was the most successful 
regional meeting the Kentucky members have yet conducted. For 1940 the Kentucky 
Meeting will be held at Lexington. 


Regional Meeting of Kansas Members 

A regional meeting of the Fellows and Associates of the College residing in Kan- 
sas was held at Wichita, November 18, 1939, under the Governorship of Dr. Thomas 
T. Holt. An all-day session was held, starting at 10 :30 in the morning and continuing 
after dinner in the evening. The. program was as follows: 

10:30 a.m. Pathological Conference, St. Francis Hospital, Dr. C. A. Hellwig, 
Wichita, Kansas. 

1 :00 p.m. “ The Histamine Test in Arterial Hypertension.” Dr. Maurice Snyder, 
Salina, Kansas. 

“ A New Therapeutic Agent in^ the Treatment of Diarrhea.” Dr. 
Harold H. Jones, F.A.C.P., Winfield, Kansas. 

“ Physiology, Relative to the Kidney.” Dr. Earl L. Mills (Associate), 
Wichita, Kansas. 

"An Investigation of Important Factors Bearing upon the Specificity 
and Interpretation of Serological Tests Used in the Diagnosis of 
Syphilis.” Dr. N. P. Sherwood, Professor of Bacteriology, Lawr- 
ence, Kansas. 

“ Electroencephalography.” Dr, Norman Reider (Associate), Topeka, 
Kansas. 

“ Lymphosarcoma of the Epidural Space.” Dr. Ralph L. Drake (As- 
sociate), Wichita, Kansas. 

" Report on Results of Treatment with Metrazol.” Dr. Ralph kl. Fel- 
lows, F.A.C.P., Osawatomie, Kansas. 

“Insulin Therapy in Mental Diseases.” Dr. D. V. Conwell, F.A.C.P.) 
Halstead, Kansas. 

6:30 p.m. Dinner. 

“ Endocrines and Vitamines.” Dr. J. S. Hughes, Professor of Bio- 
chemistry, Manhattan, Kansas. 

“ What the Clinician Should Know About Edema.” Dr. P. M. Krall 
(Associate), Kansas City, Kansas. 
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Puerto Rican Members’ Meeting 

On the night of December 12 the members of the Puerto Rico Chapter of the 
American College of Physicians gave a Dinner in honor of Dr. Richard A. Kern, 
F.A.C.P., of the University of Pennsylvania, who was visiting Puerto Rico as a guest 
of honor of the Puerto Rico Medical Association, and who addressed the members of 
the Association on several occasions during the celebration of their annual scientific 
assembly. The following Fellows were present at the Dinner: 

Dr. Ramon M. Suarez, 

Dr. O. Costa Mandry, 

Dr. Enrique Koppisch. 

The following Associates were also present: 

Dr. Antonio Ortiz, 

Dr. Luis Morales, 

Dr. Carlos Muiioz McCormick. 

Dr. M. de la Pila Iglesias, 

Dr. Juan Sabater, 

Dr. Francisco Landron. 


At the meeting of the House of Delegates of the Puerto Rico Medical Association 
on December 9, Dr. O. Costa Mandry, F.A.C.P., was elected President of the Puerto 
Rico Medical Association for the year 1940. 


Dr. Carl V. Weller, F.A.C.P., Professor of Pathology and Chairman of the De- 
partment of Pathology, University of Michigan Medical School, is serving as Presi- 
dent of the American Association of .Pathologists and Bacteriologists. 


Dr. Ralph O. Clock, F.A.C.P., Scarsdale, N. Y., was the author of six articles 
published in Surgery, Gynecology and Obstetrics during the years 1933 to 1938, em- 
bodying the results of his research studies on the sterility of surgical catgut sutures. 
Dr. Clock emphasized the need of adequate control of suture sterility in the United 
States and advocated that the Food and Drug Administration of the United States 
Department of Agriculture set up the necessary equipment and personnel for con- 
ducting the work of testing the sterility of catgut sutures in an impartial manner. 

January 1, 1940,- the bacteriological test proposed by Dr. Clock became 
official through its adoption in the United States Pharmacopoeia as a standard under 
the title, “ Tests for the Sterility of Solids.” ’ 


The Dallas Academy of Internal Medicine was recently organized and Dr. D W 
Carter, Jr., F.A.C.P., elected President. The first meeting of the Academy was held 
recently, addressed by Dr. George Herrmann, F.A.C.P., Professor of Medicine at the 
j speaker. Among members of the new Academy 

ppeared the names of the following College Fellows, all of Dallas : ^ 

n. Barton, Dr. C. Frank Brown, Dr. D. W Cartpr Tr 

Sam SMK =■ Dr. W. G. ReddiS’ i;' 

I M Wnan”’ ' Underwood Or. 

Tile following Associates are also listed in the membership ; , 

Dr. E. P. Deeper, Dr. M. Hill Metz, Dr. M. B. Whitten. 
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The California Sanatorium Association held its Annual Meeting at the Wish-I-Ali 
Sanatorium, 'Fresno County, on November 11, 1939, under the Presidency of Dr. 
Harold Guyon Trimble, F.A.C.P., of Oakland. Among speakers on the program 
were : 

Dr. Chesley Bush,, F.A.C.P., Livermore, "Report on American Trudeau Societv 
reorganization ” ; Dr. E. P. Smart, Associate, “ What should be the details of con- 
tagious technic used on a tuberculosis ward by the attending nurses ” ; Dr. Charles 
L. lanne, F.A.C.P., San Jose, “Is the presence of a negative tuberculin reaction de- 
sirable in employees who are going to work on tuberculosis wards ” ; Dr. F. M. Pot- 
tenger, Sr., F.A.C.P., Monrovia, “ The’^aneutic Use of Tuberculin.” 


Dr. R. M. Lymburner, F.A.C.P., Hamilton, Ontario, Canada, addressed the Grey 
County Medical Society, at Owen Sound, Ontario, November 8, on “ Heart Failure 
and Its Therapeutic Management ” ; on November 22, Dr. Lymburner addressed the 
Huron County Medical Society at Seaforth, Ontario, on " Principles and Treatment of 
Congestive Heart Failure.” 


Dr. Richard M. Burke (Associate), Clinton, Okla., has been appointed Superin- 
tendent of the Western Oklahoma Tuberculosis Sanatorium. 


Dr. Edwin Chester Swift, F.A.C.P., Jacksonville, Fla., was elected 1st Vice 
President, and Dr. Arthur Jones Logie (Associate), Jacksonville, Fla., was elected 
2nd Vice President of the Florida East Coast Medical Association at its Twelfth 
Annual Meeting held at Ponte Vcdra, Fla., on November 10-11, 1939. 


Dr, Aaron E. Parsonnet, F.A.C.P., Newark, N. J., spoke on November 20, 1939, 
on "Recent Trends in the Treatment of Coronary Heart Disease” at the Fourth 
Annual Series of Louis Adler Lectures on Cardiology, sponsored by the Medical Board 
of the Manhattan General Hospital. 


. Dr. Morris M. Weiss, F.A.C.P., Louisville, Ky., addressed the Fourth Annual 
Meeting of the Gulf Coast Clinical Society in Mobile, Ala., on October 27, 1939, on 
“ The Treatment of Coronary Disease.” 


Dr. Samuel M. Feinberg, F.A.C.P., Chicago, 111., spoke on "Inhalant Allergy: 
Recent Experiences ” at a irreeting of the Kings County Medical Sc^iety an t le 
Academy of Medicine of Brooklyn, at Brooklyn, N. Y., on December 19, 1939. 


Dr. Henry M. Thomas, Jr., F.A.C.P., Baltimore, Md., spoke at a combined meet- 
ing of the Bradford County and Tioga Ciounty Medical Societies held at loy, a., 
November 28, 1939, on " Diagnosis of Operable Cliest Conditions. 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., conducted the ^ifth Seminar 
of 1939 before the Lycoming County Medical Society, Williamspor , a., o\ 

24, 1939, on “ Vitamins and Food Values in Health and Disease. 


Dr. Carlos E. Fallon (Associate), Newburgh, N. Y., was ap^m e 
attending physician in the Gastroenterology Department of the New or ' n 
College of Medicine Clinic on December 12, 1939. 
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The Council of the New York Academy of Medicine plans to hold their Thir- 
teenth Graduate Fortnight, October 14—25, 1940.‘ 

Under the Presidency of Dr. Louis H. Bauer, F.A.C.P., Hempstead, N.Y., the 
Second District Branch of the Medical Society, of the State of New York held its 
33rd Annual Meeting, November 16, 1939. Among those to present symposia were 
the following: 

Dr. Henry M. Moses, F.A.C.P., Brooklyn, N. Y., “ Neoplasms of the Chest ” ; 

Dr. Carl H. Greene, F.A.C.P., Brooklyn, N. Y., “ Differential Diagnosis Between 
Lung Tumors and Chronic Inflammatorj- Disease of the Lungs ” ; 

Dr, Foster Murray, F.A.C.P., Hempstead, N. Y., “Early Clinical Diagnosis”; 

Dr. Willard J. Davies, F.A.C.P., Rockville Centre, N. Y., “ Correlation of 
Roentgen Ray with Clinical Findings ” ; 

Drs. James C. Walsh, F.A.C.P., Farniingdale, N. Y., and Edwin P. Kolb, 
F.A.C.P., Holtsville, N. Y., “ Medical Management Including Sanatorium Care.” 


The University of North Carolina opened a new building for The School of 
Medicine and The Division of Public Health at Chapel Hill, N. C., Monday, December 
4, 1939. Among those who participated in the opening exercises were: 


Dr. William deB. MacNider, F.A.C.P. 

Dr. 1. H. Manning, F.A.C.P. 

Dr. C. C. Carpenter, F.A.C.P., Wake Forest, N. C. 
Dr. W. C. Davison, F.A.C.P., Durham, N. C. 


An address on “ The Making of a Clinician ” was given bv Dr. David Riesman 
F.A.C.P., Philadelphia, Pa., and an address on “The Old Medical School of the Uni’ 
versity— Dr. Richard Henry Whitehead, Dr. Charles Staples Mangum ” was p-iven hv 
Dr. James K. Hall (Associate), Richmond, Va. ^ ^ 


Dr. George Ginsberg (Associate), Hoboken, N. J., read a paper entitled “ Results 
with the Prolonged Use of Protamine Zinc Insulin in the TrLtment nf 
Mellitus,” at the Second Fall Clinical Conference of the Medical Societv nf 
Jersey, held at Jersey City, N. J., November 9-10, 1939 


4 , 

ttot. a, .cl Dr. Hyman I. Goldstein (Associate). Camden Vile 


Dr. J. C. Geiger, F.A.C.P., Director of Public Health of tlie Ciur . i r- 
of San Francisco, was one of four to whom the first award of fh,. M and Coun 

Association was made on November 20, 1939 “ {q- , . 'National Canne 

industry and to the public health in the discovery of metbnrk cannii 

of botulism and in tlie development of the canning technic relative d,e°reto^^'^''^"^" 


Dr. Leslie IT. Smith, F.A.C.P., El Paso, T 
Texas Dermatological Society, recently took office 
Medical Societj' for the year 1940. 


'-vcis, wno 


... o . ; ' vresiaent of tl 

as President of the El Paso Coun 


Dr. Eugene M. Landis, F.A.C.P., University V-, i 
of the University of Virginia iMedical Societv on’“Tri’i ^Y-ecent meeting 

Sion.” Later. Dr. Landis spoke at the 24th 'PostgraduS' %Perten- 



1264 


COLLEGE NEWS NOTES 


University Medical School, on “ Pathological Physiology of Human Hypertension ” 
and, at the Roanoke Academy of Medicine on “Hypertension.” 


Colonel J. E. Ash, F.A.C.P., Curator, Army Medical Museum, Washington, D. C., 
was one of the guest speakers at the meeting of the Southeastern Branch Society of 
the American Urological Association at Biloxi, Miss., December 8-9. 


Dr. Russell H. Oppenheimer, F.A.C.P., Emory University, who was formerly the 
College Governor for the State of Georgia, was recently installed as President of the 
Association of American Medical Colleges. 


Among the guest speakers at the Third Annual Session of the Atlanta Graduate 
Medical Assembly were Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich. ; Dr. Wm. 
E. Chamberlain, F.A.C.P., Philadelphia, Pa.; and Dr. Philip S. Hench, F.A.C.P., 
Rochester, Minn. 


Dr. M. E. Winchester, F.A.C.P., Brunswick, Ga., spoke on “ Special Adminis- 
trative Problems of the County Health Officer ” at a recent meeting of the Interna- 
tional Society of Medical Health Officers, held in Pittsburgh, Pa. 


Dr. Charles W. Dunn (Associate), Philadelphia, Pa., led a round-table discus- 
sion on “ Endocrine Problems of Childhood " at the annual meeting of the Virginia 
Pediatric Society. 


Among the speakers at a joint meeting of the Neuropsychiatric Society of Vir- 
ginia and the North Carolina Neuropsychiatric Association were the following: 

Dr. David C. Wilson, F.A.C.P., University, Va. — “ The Present Status of Our Under- 
standing of Convulsive Disorders ” ; 

Dr. R. Finley Gayle, Jr., F.A.C.P., Richmond, Va. — “ The Treatment of Parkinsonism 
with a Preparation of Belladonna Root ” ; 

Dr. J. K. Hall (Associate), Richmond, Va. — “The Language-Barrier in Depressed 
States.” 


Dr. William B. Porter, F.A.C.P., Richmond, Va., has been elected President of the 
American Clinical and Climatological Association. 


Dr. Samuel A. Levine, F.A.C.P., Boston, Mass., has been awarded the 1939 Gold 
Medal for distinguished medical achievements, by the Phi Lambda Kappa Fraternity, 
at their Convention, held at Park Central Hotel, New York, on January 1, 1940. 


Dr. Wingate M. Johnson, F.A.C.P., Winston-Salem, N. C., has been appointed 
Editor of the recently established North Carolina State Medical Journal. 


Dr. E. A. Hines, F.A.C.P., Seneca, S. C., was reelected President of the Piedmont 
Postgraduate Clinical Assembly and Dr. Kenneth M. Lynch, F.A.C.P., Charleston, 
S. C., who is the College Governor for this state, was elected a Vice-President. 


Dr. Conley H. Sanford, F.A.C.P., Memphis, Tenn., has been recently made Pro- 
fessor and Head of the Department of Medicine of tlie University of Tennessee Col- 
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lege of Medicine to succeed Dr. James B. McEIroy, F.A.C.P., who resigned because 
of ill health. 


Dr. Ernest Kelley, F.A.C.P., Omaha, Nebr., has been appointed Head of the 
Department of Nervous and Mental Diseases at the Creighton University School of 
AfedicinCi 


Dr. David P. Barr, F.A.C.P., St. Louis, Mo., gave an address at the Cornell 
University Medical College December 13 on “ The Nature of Obesity.” 


The following Fellows of the College participated in the program of scientific 
lectures sponsored by the College of Physicians of Philadelphia: 

Dr. O. H. Perry Pepper (President, A.C.P.), Philadelphia, Pa. — “Medical Prob- 
lems of Advancing Age ” ; 

Dr. Howard T. Karsner, Cleveland, Ohio — “ Certain Ovarian Tumors Associated 
with Sexual Endocrine Dysfunction.” 


Dr. Joseph McFarland, Philadelphia, Pa., will give a lecture on “ The Pathological 
Diagnosis of Cancer in Man ” on April 3, and Dr. William Edward Chamberlain, 
Philadelphia, Pa., will give a lecture on “ The X-Ray as an Aid in Diagnosis ” on 
April 12. 


Dr. Carl J. Wiggers, F.A.C.P., Cleveland, Ohio, who is Vice President of the 
Section on Aledical Sciences of the American Association for the Advancement of 
Science, delivered an address on “ The Physiology of Coronary Blood Flow ” at their 
meeting in Columbus, Ohio, December 27-30. 


Dr. Irving Wright was the guest lecturer of the Chicago Medical Society on 
December 20. The subject was “ Arteriosclerosis Obliterans ; Its Modern Conception 
of Its Social Significance, Diagnosis and Treatment.” 


Among physicians taking part in the instruction in the Illinois State Medical 
Society’s Postgraduate Conference at Champaign, 111., December 7, were: 

Dr. Francis E. Senear, F.A.C.P., Chicago — “The Treatment of Athlete’s Foot and 
Other Fungus Infections of the Skin.” 

Dr. Robert A. Black, F.A.C.P.. Chicago — “The Treatment of Common Ailments in 
Children.” 

Dr. James H. Hutton, F.A.C.P., Chicago — “ The Management of the Male and Female 
Climacteric.” 


Dr. Nathan B. Van Etten, F.A.C.P., New York City, President-Elect of tlie 
American Medical Association, delivered an address on “ An American Health Pro- 
gram” at the sesquicentennial celebration of the Aledical Societj" of South Carolina 
at Charleston on December 5. 


Dr. William S. AIcCann, F.A.C.P., Rochester, N. Y., addressed the Kansas Cit}’ 
(Mo.) Academy of Aledicine, December 15, on “ Alodern Trends in the Study of 
Kidney Disease.” 
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Dr. William W. Graves, F.A.C.P., Professor and Director of the Department of 
Neuropsychiatry, St. Louis University School of Medicine, was recently honored by 
the St. Louis Medical Society with a certificate of merit and a gold medal. The 
award was made in recognition of work by Dr. Graves which “ resulted in new ap- 
proaches to the qualitative evaluation of inherited variations in relation to the in- 
herited qualities of human constitution, expressed in inherited predisposition to health 
or disease, and in inherited capacity for education, for adaptability, and for longevity.” 


Dr. Warfield T. Longcope, 'F.A.C.P., Baltimore, was recently elected President 
of the Board of Scientific Directors of the Rockefeller Institute for Medical Research. 


Among speakers at the Sixth Conference of Southern Pathologists, held at Mem- 
phis, November 20, were : 

Dr. William R. Mathews, F.A.C.P., Shreveport — “ The Aspiration Biopsy.” 

Dr. Charles W. Duval, F.A.C.P., New Orleans — “ Teaching of Pathology and Bac- 
teriology as One Subject Matter.” 

Dr. Oscar B. Hunter, F.A.C.P., Washington, D. C. — “ The Present Day Status of 
Clinical Pathology and Problems of the Clinical Pathologist.” 


Under the Presidency of Dr. Raymond G. Taylor, F.A.C.P., Los Angeles, the 
Radiological Society of North America held its annual meeting at Atlanta, December 
11-15, 1939. The program was divided among refresher courses for two hours each 
morning, general sessions the balance of the morning and sessions for diagnostic and 
therapeutic subjects in the afternoons. 


Dr. Frederick T. Lord, F.A.C.P., Clinical Professor of Medicine Emeritus of 
Harvard Medical School, Boston, delivered the fifth annual John W. Bell Tubercu- 
losis Lecture before the Hennepin County Medical Society at Minneapolis on Decem- 
ber 4, his subject being “ The Clinical Aspects and Diagnosis of Pulmonary Lesions. 


Dr. W. Laurence Whittemore, F.A.C.P., and Dr. James R. Lisa, F.A.C.P., both 
of New York City, are members of a committee in charge of work at the City Hos- 
pital on Welfare Island in connection with a newly installed special chamber for ex- 
periments in crymotherapy, or the “ frozen sleep ” method of treating cancer. 


Lt. Col. William D. Fleming, F.A.C.P., M.C., U.S. Army, Edgewood Arsenal 
Md., addressed the Philadelphia County Medical Society, November 27, on Medica 
Aspects of Chemical Warfare.” 


Dr. Charles A. Doan, F.A.C.P., Columbus, Ohio, has been elected President of 
the Central Society for Clinical Research. 


Dr. Thomas T. Mackie, F.A.C.P., New York City, has been made President- 
Elect of the American Society of Tropical Medicine. 


Dr. William C. Menninger, F.A.C.P., Topeka, Kan., has been elected Secretary- 
Treasurer of the Central Neuropsychiatric Association. 
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New Elections to College Membership 

At a meeting of- the Board of Regents December 17, 1939, at the headquarters 
building, Philadelphia,- the following candidates were regularly elected to the class 
indicated : 

Elections to Fellowship 
December 17, 1939 

FcUozvsIiip Candidates Sponsors 

Alabama 

Seale Harris, Jr., Birmingham John B. Youmans, Groesbeck Walsh, Fred 

Wilkerson 

William Lindsay Miller, Gadsden J. Harold Watkins, Seale Harris, Fred Wilker- 

son 

California 

Richard Donald Evans, Los Angeles B. O. Raulston, Arthur Stanley Granger, James 

F. Churchill 

Donald E. Griggs, Los Angeles R. Manning Clarke, Percy T. Magan, James F. 

Churchill 

Eberle Kost Shelton, Los Angeles Fred B. Clarke, F. M. Pottenger, James F. 

Churchill 

Elliott Plummer Smart, Murphys E. W. Hayes, Sidney J. Shipman, Ernest H. 

Falconer 

Edward Kupka, Olive View F. M. Pottenger, Carl R. Howson, James F. 

Churchill 

Walter Cyril Nalty, San Fernando Charles M. Griffith, Bryan M. Riley, James F. 

Churchill 

Albert Howell Elliot, Jr., Santa Barbara Hilmar O. Koefod, Harry E. Henderson, James 

F. Churchill 

Russell Lowell Sands, Santa Monica Roland Cummings, S. M. Alter, James F. 

Churchill 

Connecticut 

Ralph Lawrence Gilman, Storrs G. Gardiner Russell, Otto G. Wiedman, Francis 

G. Blake, Charles H. Turkington 

District of Columbia 

John A. Reisinger, Washington John Minor, Thomas S. Lee, Wallace M. Yater 

Robert Lomax Wells, Washington W. Cabell Moore, Henry C. IMacatee, Wallace 

M. Yater 

Medical Corps, U. S. Army 

James Carre Magee, Washington, D. C. William L. Sheep, Joseph R. Darnall, Wallace 

M. Yater 

Frank Wiley Wilson, Fort Benning, Ga. C. R. Reynolds 

Florida 

John Webster Merritt, Jacksonville R. H. McGinnis, Louie Limbaugh, T.. Z. Cason 

Georgia 

Mark Stovall Dougherty, Jr., Atlanta ' Allen H. Bunce, Russell H. Oppenheimer, Glen- 

ville Giddings 

William jRudy (Minnich, Atlanta H. C. Sauls, Carter Smith, Glenville Giddings 

Thomas Fort Sellers, Atlanta Guj'_ G. Lunsford, Joe P. Bowdoin, Glenville 

Giddings 

William Hugh Trimble, Atlanta Hal M. Davison, Trimble Johnson, Glenville 

Giddings 

James Fletcher Hanson, Macon Alvin E. Siegel, J. D. Applewhite, Glenville 

Giddings 

Thomas Llewellyn Ross, Jr., Macon T. E. Rogers, Stewart R. Roberts, Glenville 

Giddings 
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Fellowship Candidates 
William Pickens Harbin, Jr., Rome 

Charles Henry Sprague, Boise 

Thomas Austin Starkey, Beardstown 
M. Herbert Barker, Chicago 
John Harold Mills, Chicago 
Walter Lincoln Palmer, Chicago 
Eugene Solomon Talbot, Chicago 
Michael Zeller, Chicago 
Richard Hale Young, Evanston 
Harry Willard Shuman, Rock Island 
Villairs Thomas Austin, Urbana 
Charles Hilbert Drenckhahn, Urbana 

Noble Pierce Sherwood, Lawrence 
Arthur Joseph Revell, Pittsburg 
James Graves Stewart, Topeka 


Sponsors 

Trimble 'Johnson, Joseph Yampolsky, Glenville 
Giddings 

Idaho 

Harry A. Collins, Edward W. Anderson, Tom 
B. Throckmorton 

Illinois 

F. G. Norbury, Harold Swanberg, Samuel E. 
Munson 

Lowell D. Snorf, N. S. Davis, HI, James G. 
Carr 

Josiah J. Moore, Frederick 0. Fredrickson, 
James G. Carr 

Laurence E. Hines, N. S. Davis, HI, James G. 
Carr 

J. Roscoe Miller, Arthur E. Mahle, James G. 
Carr 

William H. Welker, Leon Unger, James G. 
Carr 

J. Roscoe Miller, Arthur E. Mahle, James G. 
Carr 

Hugh A. Beam, C. D. Mercer, Samuel E. Mun- 
son 

E. M. Stevenson, Gerald M. Cline, Samuel E. 
Munson 

E. M. Stevenson, Gerald M. Cline, Samuel E. 
Munson 

Kansas 

Henry N. Tihen, Fred J. McEwen, Thomas 
T. Holt 

William C. Menninger, Ralph M. Fellows, 
Thomas T. Holt 

William C. Menninger, Philip W. Morgan, 
Thomas T. Holt 


Kentucky 


Marion Force Beard, Louisville 
Archibald Donaldson Kennedy, Louisville 
Frank Anthony Simon, Louisville 
Woodford Bates Troutman, Louisville 


. Murray Kinsman, J. Richard Gott, Jr., C. W. 
Dowden 

I. V. Noland, J. Murray Kinsman, C. W. 

Dowden . ^ iir 

. Murray Kinsman, Sam A. Overstreet, C. W. 

Dowden nr ^ 

^irgil E. Simpson, Arthur Clayton McCarty, 
C * \AT Tlnurrlpn 


Louisiana 

Grace Arabell Goldsmith, New Orleans John H. Musser, Philip H. Jones, J. E. 

Knighton , , tt t it 

Stanley George Wolfe, Shreveport Clarence H. Webb, M. D. Hargrove, J. 

Knighton 


Donald Howard Daniels, Portland 
Richard Sylvester Hawkes, Portland 

Alan Bernstein, Baltimore 
Ernest Samuel Cross, Baltimore 
Francis Wilcox Gluck, Baltimore 


Maine 

• E W Gehring, E. R. Blaisdell, E. H. Drake 
Harry S. Emery, E. R. Blaisdell, E. H. Drake 


Maryland 

Louis P. Hamburger, Thomas P. Sprunt, Henry 

M. Thomas, Jr. . , 

Thomas P. Sprunt, Louis Hamman, Henry M. 

Walter” a’. Baetjer, Sydney R. Miller, Henry 
M. Thomas, Jr. 
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Fellowship Candidates 
Lewis Perkins Gundry, Baltimore 

Harold Raymond Peters, Baltimore 

David Tenner, Baltimore 

Samuel Whitehouse, Baltimore 

Perry Franklin Prather, Hagerstown 


Spo7tsors 

T. Nelson Carey, William S. Love, Jr., Henry 
M. Thomas, Jr. 

Thomas P. Sprunt, Harvey G. Beck, Henry M. 
Thomas, Jr. 

William S. Love, Jr., J. Sheldon Eastland, 
Henry M. Thomas, Jr. 

Paul W. Clough, Thomas P. Sprunt, Henry M. 
Thomas, Jr. 

Victor F. Cullen, R. S. Stauffer, Henry M. 
Thomas, Jr. 


Massachusetts 

Earle MacArthur Chapman, Boston F. Dennette Adams, B. H. Ragle, William B. 

Breed 

Greene Smith FitzHugh, Boston Maurice Fremont-Smith, Robert S. Palmer, 

William B. Breed 

James Carlin McAdams, Fall River William Mason, Charles C. Wolferth, William 

B. Breed 


Herman Marvin Pollard, Ann Arbor 
Louis John Bailey, Detroit 
Nicola Gigante, Detroit 
John Doyle Littig, Kalamazoo 
Richard Ellsworth Olsen, Pontiac 


Charles Everard Lyght, Northfield 

Sim Fields Beam, St. Louis 
Kenneth Franklin Glaze, St. Louis 
Harold Gould Newman, St. Louis 


Malcolm Duncan Winter, Miles City 


Chester Quay Thompson, Omaha 


Thomas Krapfel Lewis, Camden 
Jerome George Kaulman, Newark 
Sigurd Walter Johnsen, Passaic 


Michigan 

Arthur C. Curtis, Herman H. Riecker, Henry 
R. Carstens 

Richard Campbell Connelly, Robert Conrad 
Moehlig, Henry R. Carstens 
P. L. Ledwidge, Edward D. Spalding, Henry R. 
Carstens 

Arthur C. Curtis, Cyrus C. Sturgis, Henry R. 
Carstens 

Harold R. Roehm, George A. Sherman, Henry 
R. Carstens 

Minnesota 

J. A. Myers, Elmer L. Sevringhaus, E. V. Allen 
Missouri 

Walter Baumgarten, Anthony B. Day, A. C. 
Griffith 

Walter Baumgarten, Charles Hugh Neilson, A. 
C. Griffith 

Howard A. Rusk, Walter Baumgarten, A. C. 
Griffith 

Montana 

Allen R. Foss, John Paul Ritchey, Louis H. 
Fligman (deceased) 

Nebraska 

Rodney W. Bliss, Lynn T. Hall, Warren 
Thompson 

New Jersey 

Ralph K. Hollinshed, Hilton S. Read, George 
H. Lathrope 

Aaron E. Parsonnet, Edgar Mayer, George H. 
Lathrope 

Manfred Kraemer, George Milton Knowles, 
George H. Latlirope 
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Fellowship Candidates Sponsors 

New York 


George William Weber, Albany 

James Arthur Buchanan, Brooklyn 
George B. Dorff, Brooklyn 

Stuart L. Vaughan, Buffalo 

Cornelius Packard Rhoads, New York 

Ralph Horton, Oneonta 

James Murray Flynn, Rochester 

Clement Joseph Handron, Troy 

Alson Joye Hull, Troy 

Clarence Orion Cheney, White Plains 


F. W. Holcomb, James F. Rooney, C. F. 
Tenney 

George Forbes, Philip I. Nash, C. F. Tenney 
Irving J. Sands, Harry R. Litchfield, C. F. 
Tenney 

A. H. Aaron, Clayton W. Greene, Nelson G. 
Russell 

Thomas T. Mackie, James Alex. Miller, C. F. 
Tenney 

J. K. Deegan, J. Burns Amberson, Jr., C. F. 
Tenney 

John M. Swan, C. Clyde Sutter, Nelson G. 
Russell 

Crawford R. Green, James F. Rooney, C. F. 
Tenney 

Crawford R. Green, Stephen H. Curtis, C. F. 
Tenney 

Cliarles A. AIcKendree, Willard C. Rappleye, 
C. F. Tenney 


North Carolina 


Walter Reece Berryhill, Chapel Hill William de B. MacNider, Soma Weiss, Charles 

H. Cocke 

Thomas Williams Baker, Charlotte Edward J. Wannamakcr, T, Preston White, 

Charles H. Cocke 

Sidney Ferring LeBauer, Greensboro Frederick R. Taylor, D. Waldo Holt, Charles 

H. Cocke 

Erie Bulla Craven, Jr., Lexington William de B. MacNider, Frederick R. Taylor, 

Cliarles H. Cocke 

George Erick Bell, Wilson Thurman D. Kitchin, C. C. Carpenter, Hubert 

B. Hayivood, Charles H. Cocke 

North Dakota 

Arthur Conwell Fortney, Fargo Robert B. Radi, Leonard H. Fredricks, Julius 

O. Arnson 


Tom Douglas Spies, Cincinnati 
Roy Wesley Scott, Cleveland 
Joseph Treloar Wearn, Cleveland 
Casimir Joseph Czarnecki, Toledo 


Ohio 

James S. McLester, Fred Wilkerson, A. B. 

Brower , _ 

V. C. Rowland, Walter M. Simpson, A. B. 

Brower t a n 

Howard T. Karsner, J. M. Hayman, Jr., A. B. 

Brower ^ „ 

C. W. Waggoner, Frank C. Clifford, A. B. 

Brower 


Oklahoma 

John Barnhart Morey, Ada Hugh Jeter, J. T. Alartin, Lea A. F'cly , 

Elbert Henderson Shuller, McAlester Henry H. Turner, L. J. Moorman, Lea A. Riely 

Frederic Griffin Dorwart, Muskogee E. Rankin Denny, Russell C. Pigford, Lea A. 

Coyne Herbert Campbell, Oklahoma City Henry H. Turner, L. J. Moorman, Lea A. Rich 


Pennsylvania 


Willard Daniel Kline, Allentown 

Richard Thomas Ellison, Philadelphia 

Hugh McCauley Miller, Philadelphia 
Merritt Henry Stiles, Philadelphia 

John Harrington Willard, Philadelphia 


Henry I. Klopp, Laurence C. Milstead, Edward 

H.'^L^*Bockus, Ralph Pemberton, Edward L. 

David Riesman, H. L. Boclms, Edward L. Bortz 
r. Grier Miller, Charles C. Wolferth, George 
Morris Piersol, Edward L. Bortz 
T. L. Bockus, H. Leon Jameson, Edward L. 
Bortz • 
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Fellowship Candidates Sponsors 

Albert Preston Knight, Sayre Stanley D. Conklin, John M. Higgins, Edward 

L. Bortz 

Wilfred Derwood Langley, Sayre Stanley D. Conklin, Charles H. DeWan, Ed- 

ward L. Bortz 

Hyman Abraham Slesinger, Windber Horace B. Anderson, Elwood W. Stitzel, R. R. 

Snowden 

Rhode Island 

Morgan Cutts, Providence Elihu S. Wing, Charles F. Gormly, Alex. M. 

Burgess 

South Dakota 

Donald Luther Kegaries, Rapid City Charles F. Morsman, Nelson W. Barker, John 

L. Calene 

' _ Tennessee 

Edward Guy Campbell, Memphis Conlev H. Sanford, William Calvert Chaney, 

J. O. Manier 

Henry Bragg Gotten, Memphis Richard E. Ching, William Calvert Chaney, 

J. O. Manier 

Joseph Franklin Hamilton, Memphis Conley H. Sanford, William Calvert Chaney, 

J. O. Manier 

Texas 

Jesse Bedford Shelmire, Dallas C. Frank Brown, D. W. Carter, Jr., M. D. Levy 

Leslie McKnight Smith, El Paso Orville E. Egbert, James J. Gorman, M. D. 

Levy 

Henry Napoleon Gemoets, Houston Alvis E. Greer, David Greer, M. D. Levy 

David Robert Sacks, San Antonio Lee Rice, Herbert Hill, M. D. Levy 

Virginia 

Burbridge Scott Yancey, Harrisonburg J. Edwin Wood, Jr., H. B. Mulholland, Walter 

B. Martin 

Washington 

Harry Joseph Friedman, Seattle Lester J. Palmer, G. A. Dowling, C. E. Watts 

Edward David Hoedemaker, Seattle Edwin G. Bannick, George H. Anderson, C. E. 

Watts 

West Virginia 

Pat Alexander Tuckwiller, Charleston Martin Loxley Bonar, Walter E. Vest, Albert 

H. Hoge 

Frank Jackson Holroyd, Princeton Walter E. \'’est, C. A. Ray, Albert H. Hoge 

Wisconsin 

Benjamin Jaffee Birk, Milwaukee Andrew I. Rosenberger, Oscar Lotz, Rock 

Sleyster 

Canal Zone 

Gilbert Miller Stevenson, Gamboa C. D; Briscoe, T. G. Guardia, William M. 

James 

Territory of Hawaii 

Stewart Edward Doolittle, Honolulu Hastings Howland Walker, Nils P. Larsen, 

Harry L. Arnold 

Richard Eugene DeMonbrun Kepner, Hastings Howland Walker, A. G. Schnack, 

Honolulu . Harry L. Arnold 
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FcUoivship Candidates Spo)isors 

Dominion of Canada 
British Columbia 

Harold Archibald Des Brisay, Vancouver G. F. Strong, George H. Anderson, C. E. Watts 

Nova Scotia 

John Wilfred Macintosh, Halifax Gerald R. Burns, R. J. Collins, H. A. Farris 

Ontario 

Trcnholm Lawrence Fisher, Ottawa Warren S. Lyman, D. Sclater Lewis, J. H. 

Holbrook 

Resolved, that the following list of 9 be and herewith are elected to Fellowship in the 
American College of Physicians as of March 31, 1940; 


Connecticut 

Barnett Greenhouse, New Haven Benedict R. Harris, C. J. Bartlett, Francis G. 

Blake 


Florida 

Lucien Young Dyrenforth, Jacksonville R. H. McGinnis, William W. Kirk, T. Z. Cason 

Georgia 

Harold Cook Atkinson, Macon T. E. Rogers, Stewart R. Roberts, Glenville 

Giddings 

Massachusetts 

James Harvey Townsend, Boston Albert A. Hornor, G. Philip Grabfield, William 

B. Breed 


Calvus Elton Richards, Clifton Springs 
Samuel S. Paley, New York 
Harold Inman Gosline, Ossining 


New York 

Mark A. Brown, John H. Skavlem, Nelson G. 

Russell , , 

Barnet P. Stivelman, Charles Walter Clarke, 

C. F. Tenney r' 

Myrtcllc M. Canavan, Henry A. Christian, C. 

F. Tenney 


South Carolina 

Lucius Emmett Madden, Columbia O. B. Mayer, J. Heyward Gibbes, Kenneth M. 

Lynch 


V IRGINIA 

Andrew Dejarnette Hart, Jr., University J. Edwin Wood, Jr., H.B. Mulholland, Walter 

B. Martin 


Elections to Associateship 


December 17, 1939 


Leslie Rest Robert, Phoenix 
Hilton John McKeown, Phoenix 
William Grant Ure, Tucson 


Arizona 

Howell Randolph, Joseph Bank, Fred G. 

RoSt^S. Flinn, Orville Harry Brown, Fred 

C 3 ^us^C."sLrgis, Arthur C. Curtis, Fred G. 
Holmes 


California 

George Berdelle Hanson, Long Beach J. E. Walker, Fred B. Clarke, James F. 

Churchill 
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Felloivship Candidates Sponsors 

Roy Alexander Oner, San Diego William H. Barrow, Lyell C. Kinney, James 

F. Churchill 

Harold Chester Torbert, San Diego J. W. Sherrill, Arthur A. Marlow, James F. 

Churchill 

Andrew Benton Stockton, San Francisco Dwight L. Wilbur, Arthur L. Bloomfield, 

Ernest H. Falconer 

Colorado 

Clarke Horace Barnacle, Denver Ward Darley, Jr., R. W. Arndt, James J. 

Waring 

Robert Todd Terry, Denver Ward Darley, Jr., C. S. Bluemel, James J. 

Waring 

Connecticut 

Edward Gipstein, New London Hugh B. Campbell, Cole B. Gibson, Charles 

H. Turkington 

Carl Hendricks Wies, New London Arthur Bliss Dayton, George Blumer, Francis 

G. Blake, Charles H. Turkington 

Sidney Weinberg Jennes, Waterbury William E, Hill, John H. Foster, Charles H. 

Turkington 

District of Columbia 

Samuel Benjamin, Washington J. Winthrop Peabody, William P. Argy, Wal- 

lace M. Yater 

Linn Fenimore Cooper, Washington John Minor, Lewis C. Ecker, Wallace M. Yater 

Harry Filmore Dowling, Washington Walter K. Myers, Soma Weiss, Wallace M. 

Yater 

Joseph Francis Elward, Washington Oscar B. Hunter, Isidore Lattman, Wallace M. 

Yater 

Kenneth Francis Laughlin, Washington Eugene R. Whitmore, Joseph L. Gilbert, Wal- 
lace M. Yater 

Benjamin Alanchester, Washington Janvier W. Lindsay, E. Clarence Rice, Wallace 

M. Yater 

Medical Corps, U. S. Navy 

Joseph La Monte Zundell, Chelsea, Mass. E. C. White, John M. McCants, Ross T. 

Meintire 

Florida 

Francis Dowdle Pierce, Fort Lauderdale Kenneth Phillips, P. B. Welch, T. Z. Cason 

Samuel Marion Salley, Miami Warren W. Quillian, P. B. Welch, T. Z, Cason 

David Wyest Exley, Miami Beach Theodore J. Pfeffer, Frank S. Perkin, T. Z. 

Cason 

Frazier James Payton, Miami Beach William M. LeFevre, P. B. Welch, T. Z. Cason 

Georgia 

Lawrence Easter Geeslin, Brunswick V. P. Sydenstricker, John B. Youmans, Glen- 

ville Giddings , 

John Richard Shannon Mays, Milledge- George L. Echols, V. P._ Sydenstricker, James 
ville E. Paullin, Glenville Giddings 

Illinois 

Richard Brooks Capps, Chicago J. Roscoe Miller, Laurence E. Hines, James G. 

Carr 

Angelo Samuel Geraci, Chicago Robert S. Berghoff, Italo F. Volini, James G. 

Carr 

Donald Anton Hirsch, Chicago Robert S. Berghoff, Italo F. Volini, James G. 

Carr 

Gilbert Henry Marquardt, Chicago ' J. Roscoe Miller, A. A. Goldsmith, James G. 

Carr 

Eugene Lawrence Walsh, Chicago J. Roscoe Miller, Laurence E. Hines, James G. 

Carr 
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Pclloivsliip Candidates 
George Clarence Turnbull, Evanston 

Arthur Sterling Webb, Wheaton 

Thomas Olney Dorrance, Bluffton 

Arthur B. Richter, Flora 

Brandt Ferguson Steele, Indianapolis 


Lewis George Allen, Kansas City 
Floyd Cornelius Taggart, Topeka 


Robert Chester Lowe, New Orleans 

Warde Baunton Allan, Baltimore 
John Warner Parsons, Baltimore 


Sponsors 

Samuel J. Lang, Lowell D. Snorf, James G. 
Carr 

Walter H. Watterson, Josiah J. Moore, James 
G. Carr 

Indiana 

Allen A. C. Nickel, Gustav L. Kaufmann, 
^ Robert M. Moore 

Edgar F. Kiser, J. O. Ritchey, Robert M. 
Moore 

J. O. Ritchey, Edgar F. Kiser, Robert M. 
Moore 

Kansas 

Fred E. Angle, Fred J. McEwen, Thomas T. 
Holt 

William C. Menninger, Philip W. Morgan, 
Thomas T. Holt 

Louisiana 

Edgar Hull, Louis A. Monte, J. E. Knighton 

Maryland 

• 

George W. Thorn, Thomas P. Sprunt, Henry 
M. Thomas, Jf. 

Lav Martin, Thomas P. Sprunt, Henry M, 
Thomas, Jr. 


Massachusetts 

Neil Louis Crone, Boston J. H. Means, F. Dennette Adams, William B. 

Breed 

Thomas Hale Flam, Boston George R. Minot, Chester S. Keefer, William 

B. Castle, William B. Breed _ 

Wayne Clifton Barnes, Springfield Theodore S. Bacon, Laurence D. Chapin, Wn- 

liam B. Breed 


Kendall Bennett Holmes, Ann Arbor 
John McFarland Sheldon, Ann Arbor 
Jacob Myer Berris, Detroit 
Harold Isadore Ginsberg, Detroit 
Benjamin Juliar, Detroit 
.I^Iark Ronald McQuiggan, Detroit 
Max Karl Newman, Detroit 
Cleo Russel Gatley, Pontiac 


Michigan 

Cyrus C. Sturgis, Frank N. Wilson, Henry R. 

Carstens ^ . tt t. 

Cyrus C. Sturgis, Arthur C. Curtis, Henry R. 

Csnstcns 

George Barrie Hoops, Rollin H. Stevens, Henry 
R, Ccirstcns 

Harold A. Robinson, William H. Gordon, 
Henry R. Carstens . ^ „ 

Robert J. Schneck, Harold J. Kullman, Henry 

R. Carstens . ^ , tt 

Harold J. Kullman, Samuel S. Altshuler, Henry 

R. Carstens .. j 

Saul Rosenzweig, William H. Gordon, Henry 

C/3i*stcns 

Harold R. Roehm, George A. Sherman, Henry 
R. Carstens 


Minnesota 


Jacob Solomon Blumenthal, Minneapolis 

George Frank Kowallis, Rochester 
Edward Carl Rosenow, Jr., Rochester 
Edward F^irginius Swift, Rochester 


D. R. Hastings, S. A. Weisman, S. Marx 
SaSE.^klin^I't j. Kepler, E. V. Allen 

E,'V. Allen 
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Missouri 

Charles Frederick Lowry, Kansas City Frank I. Ridge, Sam H. Snider, A. C. Griffith 

New Hampshire 

James Edward Bovaird, Wolfeboro Fred Ellsworth Clow, Wilmar M. Allen, Robert 

Brown Kerr 

New Jersey 

Frederick Hnat, Elizabeth Horace R. Livengood, Alichael Vinciguerra, 

George H. Lathrope 

Joseph Alphonsus Smith, Metuchen Louis F. Wetterberg, John V. Smith, George 

H. Lathrope 

Harold Herbert Goldberg, Newark Aaron E. Parsonnet, Arthur C. DeGraff, 

Clarence E. de la Chapelle, George H. 
Lathrope 

Joseph Skwirsky, Newark Aaron E. Parsonnet, W. C. Spain, George H. 

Lathrope 

Jesse McCall, Newton George John Young, Harold S. Hatch, George 

H. Lathrope 


New York 


Benjamin Burbank, Brooklyn 

Louis Friedfeld, Brooklyn 

Arthur Gerson Hollander, Brooklyn 

Samuel Millman, Brooklyn 

Abraham Max Rabiner, Brooklyn 

Bernard Sellgman, Brooklyn 

Charles Ford Warren, Brooklyn 
John James Weber, Brooklyn 

Jason Engels Farber, Buffalo 

Harold Theodore Schweitzer, Buffalo 

Walter David Westinghouse, Buffalo 

Michael Bevilacqua, Glendale 
Ruel Lawrence Alden, Hempstead 
Bernard M. Scholder, Alount Vernon 

Theophilus Powell Allen, New York 

George Jarvis Coffin, New York 
Robert Henry Fales Dinegar, New York 

Herman Louis Frosch, New York 

Albert Crawford Herring, New York 

Jerome Alexander Marks, New York 

Henry Easton McMahon, New York 

Carl Muschenheim, New York 

EH Hyman Rubin, New York 


J. Hamilton Crawford, Tasker Howard, C. F. 
Tenney 

William Goldring, Irving J. Sands, C. F. 
Tenney 

J. Hamilton Crawford, William H. Lohman, C. 
F. Tenney 

Simon R. Blatteis, Irving J. Sands, C. F. 
Tenney 

Orman C. Perkins, Harold R. Merwarth, C. F. 
Tenney 

Henry M. Feinblatt, Tasker Howard, C. F. 
Tenney 

Tasker Howard, Carl H. Greene, C. F. Tenney 
Alexis T. Mays, Frank Bethel Cross, C. F. 
Tenney 

Abel Levitt, J. Frederick Painton, Nelson G. 
Russell. 

Abel Levitt, Herbert J. Ulrich, Nelson G. Rus- 
sell 

Clayton W. Greene, Roy L. Scott, Nelson G. 
Russell 

Frank R. Mazzola, E. B. Erskine, C. F. Tenney 
Roy D. Grimmer, Louis H. Bauer, C. F. Tenney 
Alvan L. Barach, Norman Strauss, C. F. 
Tenney 

F. Warner Bishop, Lewis F. Frissell, C. F. 
Tenney 

J. R. Scott, Oswald R. Jones, C. F. Tenney 
Leonard G. Weber, Leander H. Shearer, C. F. 
Tenney 

Nathan B. Van Etten, A. S. Blumgarten, C. F. 
Tenney 

Walter A. Bastedo, Waldo B. Farnum, C. F. 
Tenney 

John L. Kantor, A. F. R. Andresen, C. F. 
Tenney 

J. Hamilton Crawford, Harry E. Ungerleider, 
C. F. Tenney 

Claude E. Forkner, Henry B. Richardson, C. F. 
Tenney 

Max Pinner, J. Burns Amberson, Jr., David 
Marine, C. F. Tenney 
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Fellowship Candidates 
Gamliel Saland, New York 

Arthur Robert Sohval, New York 
Jefferson Jonas Vorzimer, New York 

James Ivan Mooney, Rochester 

James William Quintan, Rochester 

Charles LeRoy Steinberg, Rochester 

Katharine Stewart Cook, Troy 

Hermon Camp Gordinier, Troy 

Ranald Edwards Mussey, Troy 

Harold Jerome Harris, Westport 


Sponsors 

Albert R. Lamb, H. Rawle Geyelin, C. F, 
Tenney 

* 

George Baehr, Herman Lande, C. F. Tenney 
A. Allen Goldbloom, Isidore W. Held, C. F. 
Tenney 

David B. Jewett, John J. Finigan, Nelson G. 
Russell 

David B. Jewett, John J. Finigan, Nelson G. 
Russell 

John J. Finigan, Charles B. F. Gibbs, Nelson 
G. Russell 

Crarvford R. Green, Stephen H, Curtis, C F. 
Tenney 

Crawford R. Green, Stephen H. Curtis, C. F. 
Tenney 

Stephen H. Curtis, Crawford R. Green, C. F. 
Tenney 

Lewis A. Conner, Peter Irving, Walter W. 
Palmer, C. F. Tenney 


North Caroi<ina 

Elias Sampson Faison, Charlotte T, Preston White, Edward J, Wannamakcr, 

Charles H. Cocke 

Joseph John Combs, Raleigh C. C. Carpenter, Hubert B. Hayrvood, Charles 

H. Cocke 

Thomas Leonard Umphlet, Raleigh Verne S. Caviness, W. B. Dewar, Charles H. 

Cocke 

John Sinclair Denholm, Sanatorium P. P. McCain, W. T. Rainey, Charles H. Cocke 


North Dakota 

William Ewart Gladstone Lancaster, William C. Nichols, Harry A. Brandes, Julius 
Fargo O, Arnson 


Sander Cohen, Cincinnati 
Robert Forgy Hiestand, Cincinnati 

Harry Edward Landt, Cincinnati 
Richard Smith Tyler, Cincinnati 

Raymond John Borer, Toledo 


Ohio 

H. B. Weiss, Julien E. Benjamin, A. B. Brower 
Johnson McGuire, John H. Skavlem, A. B. 

Brower , „ ^ 

Julien E. Benjamin, H. B. Weiss, A. B. Brower 
Mark A. Brown, William L. Freyhof, A. B. 

Brower „ 

Frank C. Clifford, John T. Murphy, A. B. 
Brower 


William Turner Bynum, Chickasha 
Louis Harry Charney, Oklahoma City 
James Floyd Moorman, Oklahoma City 


Oklahoma 

Philip M. McNeill, Wann Langston, Lea A. 

Wann^Langston, Philip M. McNeill, Lea A. 
Ridy 

Hugh Jeter, Tom Lowry, Lea A. Riely 


Edmund Henry Berger, Portland 
Donald Edgar Forster, Portland 
Roger Hunter Keane, Portland 


Oregon 

G. W. Millett, Frank R. Mount, T. Homer 

Hwne^^P. Rush, Laurence Selling, T. Homer 

John^^Fitzgibbon, Homer P, Rush, T. Homer 
Coffen 


Hugh Montgomery, Ardmore 
Allen Wilson Cowley, Harrisburg 


Pennsylvania 

T. Grier Miller, Charles C Wolferth, Edward • 
Charles C. Wolferth, Edward L. 

Bortz 
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Fellozvship Candidates 
Harvey Holmes Seiple, Lancaster 

Henry Walter, Jr., Lancaster 

Andrew Wirt Goodwin, Oil City 

Samuel Bellet, Philadelphia 

Jack Edward Berk, Philadelphia 

Julius Hiram Comroe, Jr., Philadelphia 

Daniel Brown Pierson, Jr., Philadelphia 

Louis Alexander SolofF, Philadelphia 

Joseph Bedford Vander Veer, Philadel- 
phia 

John Day Garvin, Pittsburgh 
Lewis Ross AlcCauley, Puhxsutawney 


Sponsors 

Roland N. Klemmer, S. S. Simons, Edward L. 
Bortz 

Roland N. Klemmer, S. S. Simons, Edward L. 
Bortz 

Harvey M. Watkins, C. Howard Marcy, R. R. 
Snowden 

Thomas M. McMillan, Louis B. Laplace, Ed- 
ward L. Bortz 

Joseph C. Doane, H. L. Bockus, Edward L. 
Bortz 

Simon S. Leopold, T. Grier Miller, Edward 
L. Bortz 

John Eiman, George C. Griffith, Edward L. 
Bortz 

Charles L. Brown, Edward Weiss, Edward L. 
Bortz 

Thomas M. McMillan, Louis B. Laplace, Ed- 
ward L. Bortz 

George J. Wright, H. G. Schleiter, R. R. 
Snowden 

Augustus S. Kech, W. G. Falconer, R. R. 
Snowden 


Raymond Luft, Norwood 


Rhode Island 

Herman A. Lawson, Louis 1. Kramer, Alex. 
M. Burgess 


South Cabolina 

Thomas Wade Bennett, Columbia Charles M. Griffith, James S. McLester, Fred 

Wilkerson 

Albert M. Eaddy, Columbia J. Heyward Gibbes, Hugh Smith, Kenneth M. 

Lynch 


Tennessee 

Bruce Rankins Powers, Knoxville Daniel R. Thomas, R. B. Wood, J. O. Manier 

Phillip Thurman Crawford, Memphis Conley H. Sanford, Hugh F. Crarvford, J. O. 

Manier 

James Gilliam Hughes, Memphis Conley H. Sanford, Hugh F. Crawford, J. O. 

Manier 


Edwin G. Faber, Tyler 


Texas 

H. Frank Carman, Henry M. Winans, M.'D. 
Ler’y 


V IRGINIA 


Thomas Nathaniel Hunnicutt, Jr., New- 
port News 

Thomas Nathaniel Spessard, Norfolk 
James Porter Baker, Jr., Richmond 
Nathan Bloom, Richmond 


William B. Porter, Edward Lee Alexander, 
Walter B. Martin 

Frank H. Redwood, C. L. Harrell, Walter B. 
Martin 

Douglas G. Cliapman, William B. Porter, J. 

Morrison Hutcheson, Walter B. Martin 
Harry Walker, William B. Porter, Walter B. 
Martin 


Washington 

Frederick Lemere, Seattle Edwin G. Bannick, George H. Anderson, C. E. 

Watts 

West Virginia 

George Russell Crisler, Charleston Martin Loxley Bonar, G. H. Barksdale, A. H. 

Hoge 
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rcno2vsliit> Candidates Sponsors 

Wisconsin 

Mi Meredith Baumgartner, Janesville Vincent W. Koch, William S. Middleton, Rock 

Slcyster 

Joseph George Bohorfoush, Madison William S. Middleton, Elmer L. Sevringhaus, 

Karver L. Puestow, Rock Sleyster 

Charles Francis Burke, Madison Chester M. Kurtz, A. R. Barnes, Rock Sleyster 

Ruth Caldwell Foster, Madison Chester M. Kurtz, J. S. Evans, William S. 

Middleton, Rock Sleyster 

Herman Alfred Heise, Milwaukee Arthur J. Patek, C. H. Stoddard, Rock Slej'ster 

Kenneth Paul Hoel, Pewaukee H. M. Coon, Oscar Lotz, Rock Sleyster 

Kenneth Charles Kehl, Racine T. J. Pfeffer, William S. McCann, Rock 

Sleyster 

Territory of Hawaii 

Henry Costill Gotshalk, Honolulu Nils P. Larsen, A. G. Schnack, Harry L. 

Arnold 

Arthur Van Horn Molyneux, Honolulu Nils P. Larsen, William S. Middleton, Harry 

L. Arnold 

Dominion of Canada 
Manitoba 

Francis Alexander Lavens Mathewson, Jolm M. McEachern, J. Currie McMillan, Fred 
Winnipeg T. Cadliam 

Charles Hutchinson A’Court Walton, John M. McEachern, J. Currie McMillan, Fred 
Winnipeg T. Cadham 

Nezv Brunswick 

Norman Stewart Skinner, St. John Arthur B. Walter, R. J. Collins, H. A. Farris 



OBITUARIES 


DR. WILLARD C. STONER 

Dr. Willard C. Stoner of Cleveland, Ohio, died November 15, 1939 at 
62 years of age. Dr. Stoner was educated at Ohio Northern Universit}^ 
Defiance College and Ohio Wesleyan University. He pursued graduate 
study at the University of Michigan, University of Chicago, Johns Hopkins 
Hospital, Harvard University, University of Berlin, University of Munich 
and University College Hospital, London. 

In the World War, Dr. Stoner organized a medical unit and served as 
the medical chief of Base Hospital No. 52. He was staff consultant as well 
as receiving and evacuating officer at Rimacourt, France. Later he was 
commanding officer and chief of medical service at Evacuation Hospital No. 
3, Army of Occupation, Treves, German}^ At the end of the war he held 
the rank of Colonel in the Medical Reserve Corps and Commanding Officer 
of General Hospital 246. 

In the death of Dr. Stoner the medical profession of Cleveland lost one 
of its foremost leaders. In 1918 he was appointed Medical Director of St. 
Luke’s Hospital and played a major role in developing the present institution. 
He visualized the modern hospital as a dominant progressive factor in edu- 
cating the community in health matters as well as for actual professional 
training and care of the sick. He was a firm believer in the dictum of pro- 
viding hospital care for the greatest number of individuals at the lowest 
possible cost. 

Dr. Stoner lived for medicine and from it he derived his greatest joy 
in life. Early in his medical career. Dr. Stoner realized the importance of 
scientific research in connection with the practice of medicine. This was 
evidenced by the fact that he was the first to introduce the Wassermann test 
to Cleveland. He was the author of numerous publications and addresses 
before various medical societies. In 1937 an anonymous donor gave St. 
Luke’s Hospital $10,000.00 to be known as the Willard C. Stoner Fund, to 
be used in support of medical research and graduate medical education. 

Dr. Stoner became a Fellow of the American College of Physicians in 
1920 and was certified by the American Board of Internal Medicine in 1937. 

In his private practice Dr. Stoner well understood the value to the patient 
of a serene attitude and he helped many to achieve it. His fine achievements 
and the blessings that his practice conferred on countless individuals in all 
walks of life, will remain as a consolation to his many friends and an endur- 
ing source of pride to his family. 

Robert A. Reading, M.D. (Associate) 
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DR. ALLAN JOSEPLI HRUBY 

Allan Joseph Hruby died on November 18, 1939, of lobar pneumonia'. 
Dr. Hruby was born in Chicago the 27th of April, 1890. He took his 
degree in medicine at the University of Illinois College of Medicine in 1913 
and subsequently served an interneship at the Cook County Hospital from 
1913 to 1915. This was followed by a research fellowship at the Wesley 
Memorial Hospital from 1915 to 1916. He was Instructor in Didactic 
Medicine at the University of Illinois from 1913-1915; Health Officer, City 
of Chicago Health Department, 1916-1917; Head Clinic Physician, Mu- 
nicipal Tuberculosis Sanitarium, 1917-1918; Medical Superintendent, Mu- 
nicipal Tuberculosis Sanitarium, 1918-1922; Instructor in Public Health 
Nursing, School for Home and Public Health Nursing, 1918-1922; Sec- 
retary and Member of the Board of Directors, City of Chicago Municipal 
Tuberculosis Sanitarium; Member of the staff at Cook County, St. An- 
thony’s and Washington Boulevard Hospitals; Consulting Physician, Chi- 
cago, Milwaukee, St. Paul and Pacific Railroad Co. ; Member, Chicago 
Medical Society, Illinois Medical Society (Fellow), American Medical As- 
sociation, Bohemian Medical Society, Chicago. Tuberculosis Society, Na- 
tional Tuberculosis Association (Fellow), American Public Health Associa- 
tion, Diplomate of the American Board of Internal Medicine, and has been a 
Fellow of the American College of Physicians since December 20, 1931. 

Dr. Hruby left a host of friends both among his patients and his fellow 
practitioners. All those who knew him regretted very much his untimely 
death. He was still in the prime of life and giving excellent service to his 
patients by whom he will be greatly missed. Dr. Hruby was a man of pleas- 
ing manner and approach, well-trained and a hard worker who had estab- 
lished an excellent reputation for himself not only in Chicago but throughout 
the country, especially among the men who were interested in tuberculosis. 
The profession and the community have lost a fine physician and a worthy 
citizen. 

James G. Carr, M.D., F.A.C.P., 

Governor for Michigan 

DR. JOHN WILSON TAPPAN 

John Wilson Tappan, M.D., F.A.C.P., El Paso, Texas, died September 
2, 1939, at an El Paso Hospital. 

Dr. Tappan was born September 12, 1867, at Ogden, Kansas. His 
academic education was received at the St. Mary's College, Kansas, and at 
the Massachusetts Institute of Technology. His medical education was be- 
gun in 1894 under a preceptor at Roan Mountain, Tenn., and later com- 
pleted at the Medical Department of the University of Virginia, where he 
served as demonstrator in Anatomy. He was appointed .Interne in the 
Marine Hospital Service for duty in the immigrant wards of the Long Island 
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College Hospital, BrookI)ai; appointed Acting Assistant Surgeon in 1899, 
lie continued on duty in the Hospital for four years, when he was detailed 
to Ellis Island for duty in connection with medical inspection of immigrants, 
until 1906, when he accepted a position as Chief Surgeon with the LaFollette 
Coal, Iron and Railway Co., LaFollette, Tenn. When this company was 
about to suspend operations, he again entered the United States Public 
Health Service, and was reassigned to duty at El Paso, Texas, in 1907. 

In addition to this service. Dr. Tappan became quarantine officer in 1910, 
and during the years 1915 to 1917 he was permitted by the Public Health 
Service to accept the position of City Health Officer of El Paso, at the re- 
quest of the mayor and city council, during a typhus epidemic. During the 
World War, he organized and had charge of the Venereal Clinic established 
by the United States Public Health Service and the American Red Cross. 
This clinic, afterwards known as United States Government Clinic No. 5, 
was established January 26, 1918, and was transferred to the city and county 
of El Paso, July 18, 1919. 

In 1924, Dr. Tappan was made supervisor of the border between the 
United States and Mexico, and in 1925 had charge of the anti-yellow fever 
work on the Texas-Mexico border. In 1926 he was assigned to duty at 
the United States Marine Hospital, Fort Stanton, New Mexico, and in 1929 
was assigned the position of Officer in Charge of the San Diego Quarantine 
Station, Port Loma, Calif. Retiring from the Public Health Service in 
1933, Dr. Tappan returned to El Paso, where he became director of the City- 
County Health Department, resigning in 1938 because of his health. In 
1939 the Texas State Medical Association conferred upon him the distinc- 
tion of Honorary Member. 

Dr. Tappan contributed a number of articles to medical literature on sub- 
jects in his chosen field of public health. He was a member and ex-Presi- 
dent of the El Paso County Medical Society, member of the State Medical 
Association, and the American Medical Association; the Southern Medical 
Association, the Medical and Surgical Associations of the Southwest the 
Association of Military Surgeons, and the Retired Officers Association, and 
had been a Fellow of the American College of Physicians since April 7, 1929 
His death closed the career of a successful physician and public health execu- 
tive, who was esteemed by all who knew him. 

M. D. Levy, M.D., F.A.C.P. 

Governor for Texas 

DR. CHARLES CLIFTON BROWNING 

Dr.. Charles Clifton Browning, F.A.C.P., San Marino, Calif., died Sep- 
tember 28, 1939, of lobar pneumonia. He had not been in good health sinL 
a cerebral attack during October, 1932. 

Dr. Browning was born at Denver, Illinois, in 1861. His family re 
moved to Shelby ville. Mo., where young Browning attended the local high 
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school and later entered the Christian University at Canton, Mo. He grad- 
uated from the University of Missouri School of Medicine in 1883. Fol- 
lowing this he returned to Denver, 111., where he practiced for five years and 
then took a position as Assistant Physician at the New York City Asylum 
for the Insane. In 1891 he removed to California, seeking better health, 
and located first in San Jacinto and later in Highland. 

While at the latter location he became interested in the black widow 
spider and made extensive studies of its habits. He supplied the Smith- 
sonian Institution with its first specimens and his first researches on this sub- 
ject were published in the Southern California Practitioner, August, 1901. 

Dr. Browning became Medical Director of the Pottenger Sanatorium, 
Monrovia, in 1905, remaining five 3'ears, when he entered private practice 
in Los Angeles, his work being limited to tuberculosis. During the follow- 
ing twenty-two years he was an acknowledged leader, not only in his special 
field of medicine, but in all medical activities. He Ayas one of the group 
responsible for the adoption and development of the California County Tu- 
berculosis Sanatoria, under supervision of the California State Board of 
Health, which is said to be accountable for the high standard of care given 
patients in California public institutions. Dr. Browning, in addition to 
serving several terms as President of the California Tuberculosis Associa- 
tion, was a Director of the National Tuberculosis Association, a member of 
the Los Angeles County Medical Association, California State Medical As- 
sociation, American Climatological and Clinical Association, the Associa- 
tion for the study of Internal Secretions, and many other local and State 
societies. He was a Fellow of the American Medical Association and had 
been a Fellow of the American College of Physicians since 1920. He was 
the author of many articles appearing in leading medical journals. 

During the World War he was one of the few men beyond the age limit 
who were admitted to the service, being assigned as Chief of the Medical 
Service at Fort MacArthur in 1918-19. From 1918, until his retirement, 
he was Professor of Tuberculosis in the College of Medical Evangelists and 
he had been, since 1910, Chief of the Attending Staff of the Tuberculosis 
Service at the County Hospital. 

Dr. Browning took an active part in community matters. His influence 
as a teacher was far reaching and his students and fellow members in the 
profession, as well as his patients, felt the imprint of his kindly spirit and 
sympathetic understanding. He was esteemed by all who knew him. 

Courtesy of Edward W. Hayes, M.D., F.A.C.P., and California and 

Western Medicine.” 

DR. HERMAN TROSSBACH 

Dr. Herman Trossbach died of chronic nephritis with hypertension at 
the age of fifty-eight at the Hackensack Hospital, on October 1, 1939. Di. 
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Trossbacli was 'born in Carlsbadt, N. J., where he lived until he went to Jer- 
sey City where he went to High School and then did his college work at night 
at Cooper Union. He was graduated from the Long Island College of 
Medicine in 1907 and interned at the Englewood Hospital, Englewood, N. J., 
1907—1908. Following this he went with his family to Colorado Springs, 
Colorado, where he began the practice of medicine. About 1918 he returned 
to New Jersey and took up practice in Hasbrouck Heights, moving to Bogota 
about 1923, where he practiced until. his death. 

He was a quiet scholarly gentleman, not much inclined to social life, and 
spent most of his spare time with his family and working in his garden. 
He was well known for his work with dahlias and spoke over the radio on 
this subject. He was respected by his fellow towns-people, but took no 
active part in community affairs, though giving considerable time to leader- 
ship in his profession. 

He was Attending Internist at the Hackensack Hospital, at one time 
president of its Medical Board, and at the time of his death Director of 
Medical Service in that institution. He was Attending Physician at the 
Holy Name Hospital, Teaneck, N. J. 

He was a member of the Bergen County Medical Society of which he 
was president in 1926, the New Jersey State Medical Society, the Associa- 
tion for the Study of Internal Secretions, the American Medical Association, 
and had been a Fellow of the American College of Physicians since 1928. 

In 1913 he married Miss Mine Augustin. His wife and two children 
survive him. 

George M. Knowles, M.D., F.A.C.P., and 

George H. Lathrope, M.D., F.A.C.P., 

Governor for New Jersey 

DR. CHARLES FALKOWSKY, JR. 

It is with sincere regret that The American College of Physicians notes 
the passing of Dr. Charles Falkowsky, Jr., of Scranton, Pennsylvania, who 
had been elected to Fellowship in 1928. 

Dr. Falkowsky was born in Scranton in 1880. He graduated from the 
Scranton Business College in 1897, and received his degree of Doctor of 
Medicine from the University of Pennsylvania School of Medicine in 1901 
Dr. Falkowsky’s internship was taken at the Kings County Hospital in 
Brooklyn from 1901 to 1903. 

From 1906 to 1912 Dr. Falkowsky was Assistant Physician at the 
Scranton State Hospital. In 1912 he became Chief Physician, which posi- 
tion he held until the time of his deatli. He was also Consulting Physician 
at the Nanticoke State Hospital from 1926 to date. He was Phvsirinn 
the Mercy Hospital from 1930 to date of death. 

During the World War, Dr. Falkowsky was Captain of the Medical 
Corps, United States Army, and Chairman of the Medical Advisory Board 
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Society affiliations include membership in the Lackawanna County Medi- 
cal Society in which society he was also a former President, Member and 
ex-Chairman of the Medical Section of the Pennsylvania State Medical 
Society, Fellow, American Medical Association, Member, American Thera- 
peutic Society, Fellow, The American College of Physicians since 1928. 

Edward L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 

DOCTOR JOSEPI-I EDMOND DUBE 

Dr. Joseph Edmond Dube, of Montreal, Professor of Clinical Medicine 
in the University of Montreal for the past nineteen years, died at the Hotel 
Dieu hospital in Montreal on November 25, 1939. 

Doctor Dube was born in Montreal on March 10, 1868. 

He took his primary education at Joliette and then studied medicine at 
Laval University, Montreal, where he graduated in 1894. He then went to 
Paris for postgraduate study, receiving the State diploma in 1896. 

On his return to Montreal he was appointed to the staff of the Hotel 
Dieu in 1897. 

Very shortly after his return he took an active leading part in the medico- 
social activities of the Province of Quebec. 

Plis success along these lines was due largely to his winning personality 
and the esteem in which he was held in this community. In 1903 Dr. Dube 
took part in the founding of the two institutions for tuberculosis — The Royal 
Edward and the Bruchesi Institute. From that date onwards, he played a 
leading part in all educational work on tuberculosis in the Province of 
Quebec. 

In addition to his work on tuberculosis he was one of the founders of the 
Montreal Medical Society, and the Goutte de Lait. 

He was a director of the medical journal — ‘ Union Medicale du Canada ’ ; 
a member of the Royal College of Physicians and Surgeons of Canada, and 
a Fellow of the American College of Physicians. 

Furnished through the courtesy of Charles F.-Moffatt, M.D., F.A.C.P., 

Governor for Quebec. 
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CHEMICAL CHANGES IN THE BLOOD OF 
PATIENTS WITH PYLORIC 
OBSTRUCTION 

By Paul H. Noth, M.D.,t and Dwight L. Wilbur, M.D., F.A.C.P.,t 

Rochester, Minnesota 

For a long time clinicians and surgeons have appreciated the fact that 
a close relationship exists between loss of gastric and duodenal content by 
vomiting or through a fistula and changes in the chemical composition of the 
plasma of the blood. The importance of recognizing these changes in pa- 
tients suflFering from pyloric obstruction in whom surgical treatment is to 
be carried out has been amply proved by the reduction in mortality which 
has followed adequate preoperative preparation of patients. While the 
mechanisms leading to some of the chemical changes, for example, elevation 
of the values for urea content of the blood, have not been clearly established, 
fortunately therapeutic measures such as administration of a physiologic 
solution of sodium chloride have proved adequate in most cases to return the 
urea and the serum electrolytes to normal or relatively normal levels. 

In the usual cases of pyloric obstruction the characteristic changes in the 
composition of the blood include a decrease in the level of chlorides in the 
plasma, an increase in the values for urea nitrogen in the blood and an in- 
crease in the power of the blood to combine with carbon dioxide. The de- 
crease in the plasma chlorides has been explained as a result of loss of 
chlorides by vomiting or through the intestine, of shift of chlorides from 
the blood to the tissues or of possible shift of chlorides from the plasma 
to the corpuscles. The mechanisms leading to an elevation of the content of 
nonprotein nitrogen in the blood are less clearly understood than are those 
resulting in decreased values for plasma chlorides. However, the following 
factors have been considered at various times to be of etiologic significance * 
(1) increased destruction of body protein due to the effect of some toxic 
substance or as a result of dehydration; .(2) decreased function of the kid- 

* Submitted for publication August 24, 1938. 

t Now residing in Detroit, Michigan. 

t Now re siding in San Francisco, California. 

Copyright, 1940, by The American College of Physicians 
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neys resulting from dehydration or “toxic nephritis”; (3) hypochloremia 
resulting in elevation of the level of urea as a compensatory mechanism for 
maintaining the osmotic pressure of the blood; (4) alkalosis following 
marked vomiting or the administration of alkalies for therapeutic purposes. 
The increase in the bicarbonate content of the blood seems to be a compen- 
satory process due to loss of chloride ions. Peters and Van Slyke ^ have 
pointed out that “ although chloride deficiency is the most prominent feature 
of pyloric obstruction, dehydration and base deficiency seem to have more 
critical significance and are the factors which are responsible for the most 
of the serious symptoms and death.” 

The present study has been made for the purpose of evaluating if pos- 
sible the significance of certain clinical factors which may be of importance 
in producing changes in the blood in cases of pyloric obstruction. 

Material Studied 

The present study is based on the records of 151 patients suffering from 
duodenal or gastric ulcer or from gastric carcinoma complicated by pyloric 
obstruction, demonstrated by clinical or roentgenologic examination or by 
intubation of the stomach. The history of vomiting of large quantities of 
gastric content, usually containing retained food remnants, retention of ab- 
normal quantities of barium during roentgenologic examination of the 
stomach, or the retention of over 300 c.c. of gastric content one hour after 
the Ewald test meal (normal 200 c.c. or less) has been considered as evi- 
dence of pyloric obstruction and gastric retention. 

A certain number of patients Avith abnormal values in the blood have 
been purposely selected for study in the hope of determining the importance 
of clinical factors such as vomiting, the concentration of hydrochloric acid 
in the gastric juice and the extent of pyloric obstruction in leading to the 
development of chemical alterations in the blood. Consequently the material 
does not permit of an analysis for the frequency of occurrence of abnormal 
values for urea, chlorides, and carbon dioxide content in an unselected group 
of patients. 

Table 1 indicates the sex and age incidence of the patients and the type 
of lesion which was present. Approximately two-thirds of the patients had 
pyloric obstruction as a result of a duodenal or gastric ulcer while in the re- 
maining third carcinoma of the stomach produced the obstruction. 

For all of the patients studies have been made of the values of at 
one of the following: plasma chlorides expressed as sodium chloride, bloo 
urea and carbon dioxide combining power of the blood. For many patients 
data have been obtained in regard to the levels of gastric acidity, the amount 
of retained content in the stomach, the amount of gastric content usua y 
vomited and the duration of vomiting, as well as such factors as t le per 
centage of henioglobin, results of urinalysis, and roentgenologic an sur- 
gical observations. Consideration has been given also to certain additiona 
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factors which might influence the chemical constituents of the blood, namely, 
renal changes due to arteriosclerotic renal or obstructing urinary lesions, and 
gastrointestinal hemorrhages. 

Sufficient data could not be obtained to permit quantitative studies of 
the chloride and nitrogen metabolism of patients suffering from pyloric ob- 
struction. It was hoped that the material studied would be sufficient to per- 
mit the evaluation in a gross way of certain of the factors which may influ- 
ence chemical changes in the blood of these patients. It seemed reasonable 
to believe that the presence or absence of vomiting, and perhaps to some 
extent the amount of gastric content vomited, the duration of vomiting, tire 
presence or absence of free hydrochloric acid and its concentration in the 
gastric content and the amount of retained content in the stomach might in- 
fluence significantly the level of chemical substances in the blood. A corre- 


Table I 

Age and Se.v of Patients and T}'pe of Associated Lesion in 151 Cases of Pyloric Obstruction 


Diagnosis 

Sex 

Age in years 

Number 

Average 

Youngest 

Oldest 

of cases 


Male 

58.3 

36 

79 

43 

Carcinoma of stomach 

Female 

59.0 

46 

75 

10 


Both sexes 

58.4 

36 

79 

53 


Male 

51.2 

20 

1 

81 

77 

Duodenal and gastric ulcer 

Female 

49.6 

23 

76 

21 


Both sexes 

50.9 

20 

81 

98 

Total 

Both sexes 

53.5 

20 

81 

151 


lation of such clinical data with the levels of the plasma chlorides, the blood 
urea and the carbon dioxide combining power of the blood has therefore been 
attempted. 

The patients have been divided into two groups, the first consisting of 
those who did not receive any treatment prior to estimation of the levels for 
plasma chlorides, blood urea and carbon dioxide combining power of the 
blood, the second consisting of patients each of whom received one or two 
intravenous injections of 1 liter of physiologic solution of sodium chloride 
and of 10 per cent d-glucose before the estimations of the chemical values 
in the blood were made. 

Results 

Plasma Chlorides. For 133 of the patients the values for plasma 
chlorides estimated as sodium chloride were obtained. An attempt has been 
made to correlate the values for plasma chlorides in these patients with a 
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variety of clinical factors which it was felt might influence the level of 
plasma chlorides. 

Factors which do not correlate: The values for hemoglobin, the specific 
gravity of the urine, the period over which the symptom of vomiting oc- 
curred, the volume of gastric content ordinarily vomited, the amount of 
retained gastric content and the concentration of free hydrochloric acid in 
the gastric content are factors which could not be correlated with the level of 
plasma chlorides. Negative results also followed attempts to correlate the 
plasma chloride levels with combinations of these factors such as: (1) the 
volume of gastric content ordinarily vomited and the free hydrochloric acid 
in the gastric content, (2) the duration of vomiting, the volume of gastric 
content usually vomited and the free hydrochloric acid in the gastric content, 
and (3) the degree of free hydrochloric acid in the gastric content and the 
amount of retained gastric content. 

Factors which correlate: There is a correlation between the level of 
plasma chlorides and a factor which we have called the amount of vomiting, 
which is obtained by estimating the volume of gastric content ordinarily 
vomited, the frequency of vomiting and the period over which the symptom 
of vomiting occurred (table 2). The amount of vomiting has been graded 


Table II 

Relative Values for Plasma Chloride and Amount of Vomiting in Cases of Pyloric Obstruction 


Amount 

of 

vomiting,* 

grade 

Number 
of cases 

Plasma chlorides 

Lower than normal 
values 

Values in the blood 
(mg. per 100 c.c.) 

Number 

of 

cases 1 

Per cent 
of 

cases j 

Mean 

j 

Lowest 

Highest 

0 

19 

4 

21.1 

597 

520 

635 

1 

32 

9 

28.1 

593 

[ 

510 

648 

2 

38 

17 

44.7 

580 

460 

650 

3 

44 

1 

26 

59.1 

i 

549 

370 

660 


* The amount of vomiting is a factor composed by estimating the volume of^gastric content 
ordinarily vomited, the frequency of vomiting and the period over which the symptom 
vomiting occurred. (See text.) 


as follows : grade 0 indicates that vomiting did not occur ; grade 1 indicates 
vomiting of small amounts of fluid two or three times a week, usually over a 
short period of time; grade 2 includes vomiting of small amounts of fluid 
almost daily or larger amounts of fluid occasionally, usually over a short 
period of time ; grade 3 indicates that vomiting of large quantities of gastric 
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content occurred several times daily over a period of a week to months. 
Table 2 indicates that the greater the amount of vomiting, the larger is the 
percentage of cases with abnormally low chloride values and the lower the 
mean value for plasma chlorides determined as sodium chloride. 

There are exceptions to these findings. Even in a group of selected 
patients such as that which is reported in this paper, in 41 per cent of those 
in whom vomiting grade 3 was present the values for plasma chlorides were 
within tlie normal range. The occurrence of abnormal values for plasma 
chlorides in cases without much vomiting is considerably less frequent as 
evidenced by tlie fact that in the 19 cases in which vomiting did not occur 
the values for plasriia chlorides were essentially normal (mean 597 mg. per 
100 c.c. ; lowest 520 mg. per 100 c.c. ; normal 570 to 620 mg. per 100 c.c.). 
These values are for both the treated and untreated cases. 

The influence of treatment consisting of one or two intravenous injec- 
tions of 1000 c.c. of physiologic solution of sodium chloride and of 10 per 
cent d-glucose is illustrated in figure 1. This figure shows clearly how 
rapidly the abnormal values may approach the normal after the parenteral 
administration of chlorides and fluid. 



Fig. 1. Relation of plasma chlorides in blood of patients suffering from pyloric 
obstruction to degree of vomiting. 

There is a definite correlation between the level of plasma chlorides and 
the carbon dioxide combining power of the blood (figure 2). The correla- 
tion of values for plasma chlorides and blood urea is discussed later in this 
paper. ' 

Blood Urea. Factors which do not correlate: Attempts to correlate 
the values for the blood urea with such factors as the age of the patient, the 
amount of retained gastric content, the free hydrochloric acid content of the 
gastric juice and the carbon dioxide combining power of the blood proved 
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negative. Negative results also followed attempts to correlate the levels of 
blood urea with factors composed of multiples of any two of the following 
factors, namely, the amount of free hydrochloric acid in the gastric content, 
the amount of retained content in the stomach, the amount of vomiting and 
the degree of free hydrochloric acid in the gastric content. 



Fig. 2. Relation of the carbon dioxide combining power of the blood of patients 
suffering from pyloric obstruction to plasma chlorides. 

Factors which correlate : We were able to establish a relation between 
the values for blood urea and the amount of vomiting (table 3) as was true 


Table III 

Relation of Values for Blood Urea and Amount of Vomiting in Cases of Pyloric Obstruction 


Amount 

of 

vomiting, 

grade 

Number 
of cases 

Blood urea 

Higher than normal 
values 

Values in the blood 
(mg. per 100 c.c.) 

Number 

of 

cases 

Per cent 
of 

cases 

Mean 

Lowest 

Highest 

0 

20 

3 

15.0 

31 

18 

56 

1 

34 

11 

32.4 

36 

14 

82 

2 

41 

13 

31.7 

41 

16 

130 

3 

49 

28 

57.1 

54 

16 

156 

Total 

144 
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also for the plasma chlorides (table 2). The mean values for blood urea 
rose steadily with increases in the amount of vomiting. The values for 
blood urea were abnormally high in only three patients (15 per cent) of the 
20 who did not vomit. That not all patients with marked vomiting have 
abnormal values for blood urea is indicated by the finding of normal values 
for urea in 43 per cent of patients with vomiting grade 3. 

In general there was some correlation of the values for plasma chlorides 
and for blood urea as indicated by the observation that tlie lower the range of 
values for plasma chlorides the higher was the level for blood urea (table 4). 
In all of the 10 patients in whom the values for plasma chlorides were less 
than 500 mg. per 100 c.c., the values for blood urea were 40 mg. per 100 c.c. 
or more. 


Table IV 

Relation of the Values for Plasma Chloride to Those for Blood Urea in Cases of Pyloric 
Obstruction: Treated and Untreated Cases 


Plasma chloride, A'alues 
in mg. per 100 c.c. 

Number 
of cases 

1 

Blood urea values in mg. per 100 c.c. 

Mean 

Highest 

Lowest 

500 or less 

10 

104.6 

156 

40 

500-550 

36 

42.3 

93 

14 

550-600 

48 

42.7 

130 

18 

600 or more 

57 

32.9 

80 

14 

Total 

151 





Carbon Dioxide Combining Power of the Blood. Attempts to correlate 
the values for carbon dioxide combining power of the blood with many of the 
factors previously noted in the paragraphs on the plasma chlorides and blood 
urea gave essentially similar results. There was, however, definite correla- 
tion of the values for carbon dioxide combining power of the blood and the 
plasma chlorides as illustrated in figure 2. 

Achlorhydria. Achlorhydria was present in 21 of the 151 patients. For 
most of these patients the values for gastric acidity were obtained one hour 
after an Ewald meal. In a few instances histamine was used as a gastric 
stimulant. Study of the values for plasma chlorides, blood urea and carbon 
dioxide combining power of the blood in patients with achlorhydria gave 
results essentially similar to those reported for the entire group of 151 
patients. 

In three of the 21 patients with achlorhydria the values for plasma chlo- 
rides were less than 580 mg. per 100 c.c. In one of these three patients 
A'^omiting did not occur, in another there Avas vomiting grade 2 and in the 
third A’omiting grade 3. Four of the 17 patients Avith achlorhydria in Avhom 
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estimations of the values for blood urea were made had a level of urea over 
50 mg. per 100 c.c. Vomiting was a prominent feature in all of these four 
cases (in three it was graded 3 and in one case graded 2). 

Patients with Large Amounts of Retained Gastric Content. Analysis of 
the records of patients who retained a large amount of gastric content failed 
to reveal a greater proportion of these with abnormal chemical findings in 
the blood than of patients with slight retention; neither were such abnormal 
chemical changes more marked in patients who retained a large amount of 
gastric content than in patients who retained a smaller amount. 

Gastrointestinal Hemorrhage. There were 20 patients in whom gross 
bleeding from the gastrointestinal tract had been of recent occurrence and 
in whom it was considered to be a complication in addition to pyloric obstruc- 
tion. In this group of patients the mean value for blood urea was 54.5 mg. 
per 100 c.c. and for plasma chlorides 551.8 mg. per 100 c.c. (19 of 20 pa- 
tients). This is in contrast with values for the entire, group, which were as 
follows: for blood urea (144 patients) 40.5 mg. per 100 c.c., for plasma 
chlorides (133 patients) 579.75 mg. per 100 c.c. 

Patients with Hypertrophy of the Prostate Gland and Urinary Obstruc- 
tion. In 16 patients there was prostatic hypertrophy of sufficient degree to 
produce difficulty in urination. The mean value for blood urea in this 
group was 56.4 mg. per 100 c.c., for plasma chlorides 543 mg. per 100 c.c. 
(14 cases). 

Influence of the Type of Lesion. There was no significant dififereiice in 
the findings for the chemical changes in the blood in those patients in whom 
the pyloric obstruction was due to carcinoma of the stomach as compared 
with those in whom it was due to gastric or duodenal ulcer. 

Influence of the Intravenous Administratioii of Solutions of Sodium 
Chloride and d-Glucose. The effect of treatment is apparent, for in those 
patients to whom such treatment Avas given the mean values for the blood 
urea were lower and for chlorides higher than in the group which did not 
receive treatment (figure 1 ) . 

Interpretation of Results 

Plasma Chlorides. The decrease in values for plasma chlorides, which 
is one of the characteristic findings in the blood in many cases of pyloric 
obstruction, has been considered the result of loss of chlorides by vomiting or 
through the intestine (in patients suffering from diarrhea), of shift of 
chlorides from blood to tissue and of possible shift of chlorides from plasma 

to corpuscles in the blood. . . r ' 

The results obtained tend to substantiate the view that loss of chlondes 
by vomiting is an important and perhaps the most important factor leading 
* to decreased values for chlorides in the plasma in cases of pyloric obstruction. 
In our results there was a definite relation between the amount of vomiting 
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and the decrease in values of plasma chlorides, for the greater the amount of 
vomiting the more likely was the value for plasma chlorides to be low. 
That loss of chlorides by vomiting is not the only factor which may influence 
the values for plasma chlorides in cases of pyloric obstruction is indicated by 
the fact that in some patients who did not vomit and in whom therefore pre- 
sumably little if any loss of chlorides resulted from this source, the values 
for plasma chlorides were below normal, while in other patients with much 
vomiting and presumably loss of considerable amounts of chlorides, the 
values for chlorides in the plasma were essentially normal. It is possible, 
however, that a state of chloride deficiency may exist in some of these 
patients despite the normal values for plasma chlorides. A clear-cut rela- 
tion could not be established between the amount of free hydrochloric acid 
in the gastric content and tlie level of plasma chlorides. One might antici- 
pate that in patients with a high concentration of hydrochloric acid in the 
gastric juice and a large amount of vomiting and therefore presumably a 
greater loss of chlorides one would find greater changes in the values of 
plasma chlorides than in patients with a low concentration of hydrochloric 
acid in the gastric content. This, however, did not prove true. In fact in 
patients with achlorhydria, in whom one might anticipate loss of less chloride 
than in patients with free hydrochloric acid, the values for plasma chlorides 
were commensurate with those of the whole group. Studies of the neutral 
chlorides and total chlorides in the gastric juice were not made. 

Other factors which may compensate for loss of chloride in these patients 
and explain the variable results include shift of chlorides from tissues to the 
blood or from corpuscles to plasma, changes in renal function leading to de- 
creased output of chlorides in the urine, concentration of the plasma, and, 
lastly, variations in the intake of chlorides in the food and drink. Similarly, 
failure of or alterations in these compensatory mechanisms may lead to un- 
expected variations in the level of plasma chlorides. We have no data to 
indicate the importance of these various factors in this group of patients. 
Such information will have to come from quantitative data of the metabolism 
and balance of chlorides in patients suffering from pyloric obstruction. 

The rather close correlation which exists between the levels of plasma 
chlorides and carbon dioxide combining power of the blood (figure 2) is 
easily understood, for as chloride ions are lost from or decrease in the plasma 
they are replaced in large part by bicarbonate ions. If the loss of chloride 
is continued or is marked, alkalosis may develop and eventually result in 
“ gastric ” tetany. 

; Blood Urea. The changes in the values for blood urea which are fre- 
quently found in patients suffering from pyloric obstruction have been ex- 
plained as a result of the action of a toxic substance, of increased destruction 
of body proteins due to dehydration, of decreased function of the kidneys 
due to dehydration or “ toxic nephritis,” or -of hypochloremia or alkalosis. 

The results obtained in this study do not indicate which of these mechan- 
isms is the most important. There is a definite relation between the amount 
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o£ vomiting and the values for blood urea. The greater the amount of vomit- 
ing, the more likely are the levels for blood urea to be elevated. This may 
be the result of the greater dehydration in these patients but the evidence is 
not conclusive. To some extent there is a correlation between the rise of 
blood urea and the drop of plasma chlorides but in a general way only, and 
the rise of urea cannot be considered a compensatory process to maintain 
osmotic relationships. Attempts to correlate elevation of values for blood 
urea with a variety of other factors previously mentioned proved unsuc- 
cessful. 

Studies of the metabolism of nitrogen and urea in patients suffering from 
pyloric obstruction will be necessary before it will be possible to elucidate the 
role of the various mechanisms ivhich may result in elevated values for blood 
urea. 

Studies of the role which disturbed function of the kidneys may play in 
cases of pyloric obstruction were not complete. Examination of the urine in 
some of these cases reveals a high specific gravity, suggesting that the kidney 
function is unimpaired and that if changes of the blood occur they are the 
result of dehydration or other “ pre-renal " factors which interfere with 
renal function. Previously reported “ pathologic studies of the kidneys in 
cases of this type reveal as the outstanding abnormality degenerative changes 
of the tubules. The glomeruli generally appear essentially normal, and in 
this respect the kidneys are quite distinct from those obtained from cases of 
chronic glomerular nephritis, in which glomerular changes are outstanding. 
In the latter the retention of urea in the blood is thought to be due to the 
renal lesion. 

It has generally been recognized that following a gastrointestinal hemor- 
rhage there may be elevation of the values for urea in the blood. This rise 
has been thought to be due principally to dehydration. In our patients in 
whom gastrointestinal hemorrhages occurred in addition to pyloric obstruc- 
tion, the mean values for blood urea were higher than in the group of pa- 
tients without bleeding but no evidence has been obtained to explain this 
finding. 

The effects of treatment on the chemical changes of the blood in pyloric 
obstruction are of particular interest. To some of the patients one or two 
intravenous injections of 1000 c.c. of physiologic solution of sodium chloride 
and 10 per cent of d-glucose were administered before estimations were made 
of the chemical constituents of the blood. In patients with slight changes 
of the blood one or two such injections were usually sufficient to restore the 
blood urea or plasma chlorides to normal levels, while, as might be antici- 
pated, in patients in whom vomiting was large in amount and the changes 
in the blood marked, one or two intravenous injections had very little effect 
on the values of plasma chloride, blood urea and carbon dioxide combining 
power. 
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Clinical Value of the Results 

From tlie practical standpoint the results of this study are of considerable 
interest. It is well recognized that patients suffering from pyloric obstruc- 
tion frequently present abnormalities of the chemical composition of the 
blood and that these abnormalities can be readily overcome by treatment, 
which must be instituted preoperatively if operation is to be carried out with 
the minimal risk to the patient. Under what circumstances do these abnor- 
malities of the chemical composition of the blood occur and what is to lead 
the physician to suspect their presence? The results of this study suggest 
that patients who vomit large amounts of gastric content frequently and over 
a considerable period of time are the ones most likely to show elevated values 
for blood urea and carbon dioxide combining power of the blood and de- 
creased values for plasma chlorides. However, these changes may be found 
in the absence of vomiting, although this is unlikely. 

According to the results of this study the type of lesion producing the 
obstruction, namely carcinoma of the stomach or gastric or duodenal ulcer, 
is not a significant factor nor is the presence or absence of free hydrochloric 
acid in the gastric content significant. The patients we have studied in 
whom achlorhydria was found presented changes essentially the same as did 
those patients in whom acid was present in the gastric juice. Similarly there 
was no significant difference in the values in the blood as between those 
patients who had a low concentration of free hydrochloric acid in the gastric 
juice and those patients in whom a high concentration of free hydrochloric 
acid was found. 

It is probable that the alterations in the blood will be greater than those 
usually observed if in addition to pyloric obstruction there is gastrointestinal 
bleeding or hypertrophy of the prostate with urinary obstruction. 

Physicians frequently wonder what studies of the blood chemistry should 
be made in cases of pyloric obstruction. Our results indicate that changes 
in the plasma chlorides and blood urea do not parallel one another except 
when the changes are marked — that is, if the value for plasma chloride is 
lower tlian 500 mg. per 100 c.c., the blood urea probably will be elevated, 
while if the chloride is 600 mg. per 100 c.c. or more the urea value probably 
will be within normal limits. Little advantage is to be gained by estimating 
the carbon dioxide combining power of the blood if the plasma chlorides are 
estimated, because the changes in the values of these two substances are in 
inverse ratio to one another. 

In considering the advisability of the preoperative intravenous adminis- 
tration of fluids to patients suffering from pyloric obstruction it is wise not 
to be guided entirely by the values for various chemical factors in the blood, 
since dehydration and perhaps a deficiency of chlorides in the tissues may 
exist even in the presence of normal values in the blood. 

Finally in treating the patient the physician can expect a rapid return 
of the abnormal values to normal levels if he administers sodium chloride. 
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rf-glucose and fluid intravenously. The amount of these substances and fluid 
which must be given and the rapidity with which they can bring a return to 
normal values are roughly proportional to the degree of elevation of blood 
urea and the depression of the value for plasma chlorides. 

Summary 

A study has been made of the records of 151 patients suffering from 
gastric or duodenal ulcer or carcinoma of the stomach complicated by pyloric 
obstruction to determine the effect of certain factors which might account 
for the chemical alterations which occur in the blood of many such patients. 

There is a positive correlation between the amount of vomiting and the 
decreased values for plasma chlorides, the increased values for blood urea, 
and the increased carbon dioxide combining power of the blood. We 
are unable to establish a definite relation between the values for these three 
chemical factors and the type of lesion present, the age of the patient, the 
amount of retained gastric content, the concentration of free hydrochloric 
acid in the gastric content, or combinations of several of these factors. The 
decreased values for plasma chlorides appear to be due in large part to loss 
of chloride as a result of vomiting but this is probably not the only factor 
involved. 

Patients with achlorhydria as a rule show changes in the blood similar 
to those in patients suffering from pyloric obstruction in whom free hydro- 
chloric acid is present in the gastric content. In patients in whom hemor- 
rhage into the gastrointestinal tract occurs in association with pyloric ob- 
struction the mean values for blood urea are greater than in the entire group 
while values for plasma chlorides are lower in these patients with bleeding 
than in those in whom bleeding does not occur. 

Quantitative studies of the metabolism of sodium, chloride, nitrogen and 
bicarbonates as well as other factors will be required before it can be ascer- 
tained which of the various factors mentioned are responsible for the char- 
acteristic changes in the chemistry of the blood in cases of pyloric obstruc- 
tion. 

It is clearly established that the characteristic changes of the blood in 
patients suffering from pyloric obstruction are readily amenable in most cases 
to intravenous injections of physiologic solution of sodium chloride and of 
5 or 10 per cent of d-glucose. 
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THE INFLUENCE OF INTRAVENOUS GLUCOSE 
INJECTIONS ON ABNORMAL ERYTHROCYTE 
SEDIMENTATION SPEED IN RELATION 
TO ACTIVITY OF INFECTION 

By S. S. Lichtman, M.D., New York, N. Y. 

Several factors are known to influence erythrocyte sedimentation rate. 
Most important among these are plasma fibrinogen and globulins. Varia- 
tions in sedimentation rate have been correlated with changes in the plasma 
proteins.^”" The liver plays a role in the regeneration of plasma pro- 
teins ®’ and this function is impaired by infection.^’^"^^ An underlying 
hepatitis v'as empirically assumed by Gram to be responsible for abnormal 
rates under all conditions. The role of the liver as one of the factors in- 
fluencing erythrocyte sedimentation was also suggested by Snapper.^® In 
frank liver disease, however, consistent changes in sedimentation rate have 
not been observed.^’’ Jt appears that a possible relation between abnormal 
sedimentation speed of erythrocytes and altered liver function has not been 
investigated adequately so that it is impossible as yet to formulate a definite 
conclusion. 

After fever and leukocytosis have subsided in patients with rheumatic 
fever and pulmonary tuberculosis, the rapid sedimentation rate has been 
regarded as the main criterion of continued clinical activity of the infectious 
process. On this basis alone further physical inactivity is prescribed. 
Wheteas ordinarily the abnormal rate definitely indicates active disease, in 
an occasional case the persistently rapid rate may possibly be independent of 
activity of the original disease and actually depend on a secondary disturb- 
ance, possibly in liver function, with a resulting lag in the restoration of 
factors responsible for the normal rate of sedimentation. 

With this in mind the influence of intravenous glucose was tested in sub- 
jects with unquestionable evidence of fully active infection and in those in 
whom abnormal sedimentation speed of erythrocytes persisted as the main 
clinical criterion of activity. The beneficial influence of glucose on liver 
damage is well established. 

Procedure 

Two or three control determinations of the sedimentation rate were made 
by the Linzenmeier or Cutler methods. After the rate had become 
stabilized with minimal variations, glucose injections were begun. Twenty 
to 50 c.c. of 25 or 50 per cent glucose were administered intravenously, daily, 
for four or six days. On the alternate -days, 24 hours after each injection, 

* Received for publication August 5, 1938. 

From the Medical Division, The Mount Sinai Hospital, New York, Service of Dr. 
George Baehr. 
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the sedimentation rate was determined. After the total number of injec- 
tions had been completed, the rates were determined at two or three day in- 
tervals. Determinations were made in the forenoon following a light 
breakfast. 


Results 

Glucose produced no change in the increased sedimentation i-ates of two 
patients with suppurative bronchiectasis, one with Hodgkin’s disease, and 
one with multiple m3’’eloma (table 1). 


Table I 

The Effect of Intravenous Glucose on Erythrocyte Sedimentation Speed in Fully Active Disease 
and Infection. Multiple Myeloma; Hodgkin’s Disease; Suppurative Bronchiectasis 


Case No. 

Diagnosis 

Control 

(Before Injection) 
Days 

Intravenous 
Glucose t 
Days 

After 

Glucose 

Days 

Clinical Notes 


1 

6 

4 

2 

2 4 

6 

3 

6 


F. N. 

1 

Multiple 

myeloma 

7* 

12 

8 

5 12 

10 

1 

! 

15 

10 

Febrile severe 
anemia. 

T. M. 

2 

Hodgkin’s 

disease 

11 

15 


12 15 

17 

15 

15 

Intermittent fever. 
Pulmonary lesion. 
Leukocytosis. 

G. M. 

3 

A putrid lung 
abscess. Bron- 
chiectasis 

21 

1 

35 

31 ! 

33 31 

30 


31 

Low grade fever. 
Pus by broncho- 
scopy. 

R, G. 

4 

Suppurative^ 

bronchiectasis 

14 

23 

19 

22 — 

18 

15 

20 

Subfebrile. Pus by 
bronchoscopy. 


* Linzenmeier method: S.R. expressed in minutes (normal rate, 18 millimeters m 60-120 
minutes). 

t 20 c.c. of so per cent glucose. 


Seven patients with rheumatic fever received intravenous glucose. In 
cases 5, 6, and 7, with fully active carditis, fever, leukocytosis and electro- 
cardiographic changes, glucose exercised no influence upon the abnormal 

sedimentation rate (table 2). . - . 

In case 8 (figure 1) glucose did not affect the rate in two series of in- 
jections during two cycles of active rheumatic infection. ^ 

Glucose exercised a definite effect on sedimentation rate in two cases ( 
and 10) of subacute rheumatic fever (figures 2, 3). In case 9, the rate was 
slowed from a sedimentation speed of 18 millimeters in 17 minutes to 8 
millimeters in 35 minutes after two injections of glucose. This rate was 
maintained during the injections. It continued to slow, requiring 51 min- 
utes to sediment 18 millimeters after discontinuation of the glucose injec- 
tions. In case 10, the rate slowed from a sedimentation speed of 18 milli- 
meters in 18 and 14 minutes, respectively, to 35 minutes after three injec- 
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Table II 

Glucose Effect in Acute Rheumatic Carditis 


Case 

No. 

Diagnosis 

Control 

(Before 

Injection) 

Days 

Intravenous 
Glucose t 
Days 

After 

Glucose 

Days 

1 

Clinical Notes 



6 4 2 

2 

4 6 

2 

4 6 


J. w. 

5 

Carditis 

Polyarthritis 

— — 30» 

21 

29 34 

53 

604- 60-1- 

No leukocytosis. 

E.C.G. : P-R changes. 
Fever (101° F.). 

I. P. 

6 

Carditis 

Arthritis 

14 18 21 

18 

22 — 1 

1 

30 

50 59 

Leukocvtosis (15,400 
W.B.C.). Fever (102.8° 

F.). 

L. B. 

7 

Carditis 

Polyarthritis 

25 22 40 

39 

49 — 

49 

60 -f 60-1- 

No fever or leukocy- 
tosis. E.C.G. : P-R 
changes. 

H. B. 

8 

Carditis 

Erythema 

multiforme 

24 21 20 

20 

24 — 

32 

44 36 

See figure 1. 


* Linzenmeier method: S.R. expressed in minutes. 
1 25 c.c. of 25 per cent glucose. 


/bhr 

for 



Da/c /j 2/^ /7 ^ 1^ /y /y 1/2 }/4 j/^ 2j22 [j 3 6 8 fO O /6 26 


Fig. 1. (Case 8.) Acute rheumatic carditis. Erytliema multiforme. _ Aged 13 years. 
Intravenous glucose without effect on sedimentation speed. Two courses of injections ; 25 c.c. 
of 25 per cent glucose daily. 

tions of glucose. This decreased sedimentation speed was maintained dur- 
ing tlie glucose period. Immediately thereafter, however, it returned to the 
more rapid pre-injection sedimentation speed of 18 millimeters in 18 minutes. 
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In the latter case the glucose produced a temporary effect, in the former a 
lasting effect. 



Da/e 2!/^ I2/ I24 I45-3// /j h h h !// 

Fig. 2. (Case 9.) Subacute rheumatic carditis. Aged 14 years. Progressive slowing 
of sedimentation speed following both courses of intravenous glucose; 25 c.c. of 25 per cent 
glucose daily. 



Fig. 3. (Case 10.) Subacute rheumatic carditis. Bronchopneumom^ Aged 14 years. 
Temporary slowing of sedimentation speed during intravenous glucose. Return to original 
rate after both courses of injection; 25 c.c. of 25 per cent glucose daily. 
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Nine patients with pulmonary tuberculosis received intravenous glucose 
(table 3). In three cases (cases 11, 12, 13) with fully active, febrile, mod- 
erately or far advanced tuberculosis of the lungs, glucose effected no change 
in the erythrocyte sedimentation rate. In two patients (cases 16, 17) with 
moderately advanced pulmonary tuberculosis, rated clinically inactive except 
for rapid sedimentation rates, glucose produced negligible changes in rate. 

In the remaining four cases of afebrile, clinically inactive, moderately 
advanced tuberculosis definite effects were produced by glucose. In case 14 
(table 3) there was a temporary retardation of the sedimentation speed of 
20 and 22 millimeters in 60 minutes to 18 and 16 millimeters during the 


Table III 


Influence of Intravenous Glucose on Abnormal Sedimentation Rate in Patients with Fully 
Active and Clinically Inactive Pulmonary Tuberculosis * * * § 


Case 

No. 

Control 

(Before 

Injection) 

Weeks 

Intravenous , 
Glucose § 
Days 

After 

Glucose 

Days 

Clinical Notes 


2 

1 

3 

1 

6 

3 

6 


J.L. 

11 

22t 

22 

22 

22 

22 — 

Far advanced. Fever. Pulse 
rapid. Cavitation. Gaffky 6. 

L, K. 

12 

28 

29 

27 

26 

27 — 

Far advanced. Fever. GafTky7. 
Cavitation. 

S. S. 

13 

32t 

25 

28 

30 

29 — 

Moderately advanced. Fever. 
Cavitation. Sputum negative. 
Artificial pneumothorax. 

A. W. 

14 

20 

22 

18 

16 

20 

20 

Moderately advanced. Afebrile. 
No leukocytosis. Sputum nega- 
tive. 

M. B. 

15 

19 

19 

15 

14 

14 

16 

Moderately advanced. Small 
cavity. Afebrile. Pulse normal. 
Sputum negative. 

E. de F. 
16 

24 

23 

25 

22 

22 

24 

Moderately advanced. Marked 
hypertension. Pulse and tem- 
peratime normal. Sputum posi- 
tive. 

W. H. 

17 

20 

21 

20 

18 


Moderately advanced. Pulse and 
temperature normal. Sputum 
negative. 


* Studies made on patients with pulmonary tuberculosis were made possible through the 
kind cooperation of Dr. Fred. Heise, Medical Director, and Dr. John Steidl, Resident Physician, 
The Trudeau Sanatorium, Trudeau, New York. Dr. Lee Lichtman, Summer Intern, made 
the injections and the determinations in these cases. 

^ t Cutler method: sedimentation rate e.xpressed in millimeters (normal 6-10 mm. in 60 
minutes). 

t Linzenmeier method; sedimentation rate expressed in minutes. Case 13 only. 

§ 20 c.c. of 25 per cent glucose, daily. 
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period of glucose injections and a prompt return to a speed of 20 millimeters 
in 60 minutes after the glucose. In case 15 (table 3) the rate of 19 milli- 
meters was slowed to 14 millimeters and remained at that rate after the glu- 
cose was discontinued. In case 19 (figure 5) normal sedimentation speed 
was restored during the glucose phase, but the original abnormal rate was 
resumed immediately afterwards. In case 18 (figure 4) the normal rate 
which had been restored by glucose from a rapid sedimentation speed of 20 
millimeters in 60 minutes persisted after glucose. The abnormal rate had 
existed for several months prior to the glucose test. 


/^n 



Da/e //^ l 26 <^1/ I 4 // h I 14 l22 


Fig. 4. (Case 18.) Moderately advanced pulmonary tuberculosis, pulse rate normal. 
Afebrile. Sputum positive. No cavitation. Complete restoration of normal sedimentation 
speed of erythroc 3 'tes during and after glucose administration ; 20 c.c. of 25 per cent glucose 
daily. ' 


m 



Da/a 7!^ 1^2 ^// h ! 7 /// 


Fig. 5. (Case 19.) Moderately advanced pulmonary tuberculosis. F^^se .. . ’ 

Afebrile. Sputum negative. No cavitation. Temporary restoration of norma 
tion speed during glucose administration; 20 c,c. of 25 per cent glucose daiij'. 



INFLUENCE OF INTRAVENOUS GLUCOSE INJECTIONS 1303 

Comment 

The slowing of the erythrocyte sedimentation speed noted in some in- 
stances after the intravenous injection of single daily doses of glucose can- 
not be attributed to the direct action of the sugar upon the circulating blood, 
since the readings were made 24 or more hours after the injection. On 
the contrary, the direct addition of glucose to an erythrocyte suspension has 
been demonstrated to accelerate sedimentation.'^ It is also improbable that 
the injected glucose directly affected the focus of infection itself histologi- 
cally or immunologically. It is believed that the retarding influence of the 
intravenous injection of glucose on the rapid sedimentation speed of ery- 
throcytes in some instances may depend upon the beneficial effect of glucose 
upon liver function in its relation to plasma protein regeneration but no 
direct evidence is presented to prove this hypothesis. 

Liver function disturbances have been noted in rheumatic fever and in 
pulmonary tuberculosis.^"’ It is uncommon to find a normal sedimentation 
speed in active pulmonary tuberculosis whereas it is not uncommon to find 
a normal sedimentation rate in active rheumatic fever. It cannot be stated 
at present whether this latter unexpected finding can be explained on the 
basis of undisturbed liver function. 

The converse may also be true. The persistence of a rapid sedimenta- 
tion rate after the apparent subsidence of an infection, as in pharyngitis, ton- 
sillitis, etc.^^ does not necessarily signify, as has been stressed, that the focus 
of infection is still active. There may be a lag in the restoration of the fac- 
tors responsible for normal sedimentation rate after the original focus of in- 
fection has subsided. 

In seven of 19 cases with abnormal sedimentation rates intravenous glu- 
cose injections definitely influenced the speed in the direction of slowing. 
In no case did the glucose produce a slower rate during the injection period 
if the abnormal rate was accompanied by fever or leukocytosis during that 
period. The retardation of the sedimentation speed occurring during glu- 
cose injections was usually temporary, the original sedimentation rate revert- 
ing after the injections. In one instance, in a case of moderately advanced 
tuberculosis (case 18) without fever and leukocytosis for several months, a 
normal sedimentation speed was promptly restored during the glucose in- 
jections and persisted afterwards. 

On the basis of the remarkable effect of intravenous glucose on repair 
of liver damage, it is suggested that the slowing of the sedimentation rate, 
after its injection in certain patients with infections and abnormal sedimen- 
tation speeds, may possibly occur through improvement of liver function. 
It is fully recognized that sedimentation speed of erythrocytes is influenced 
by numerous other factors, known and unknown. It is suggested, however, 
that hepatic injury through infection may be a special factor in certain in- 
stances where abnormal sedimentation speed persists after other clinical 
criteria of infection indicate inactivity of infection. Under these circum- 
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stances intravenous glucose injections may serve promptly to restore normal 
sedimentation rates. 


Summary 

Daily intravenous glucose injections administered to 19 subjects with 
various types of disease and infections, including rheumatic fever and pul- 
monary tuberculosis, marked by abnormal erythrocyte sedimentation speed, 
slowed the sedimentation rate in seven during the period of glucose injec- 
tions. The slowing effect of the glucose was not noted if fever or leuko- 
cytosis accompanied the abnormal sedimentation speed during the period of 
glucose infections. 

Among numerous other factors influencing sedimentation rate, liver 
damage through infection and disease may in some instances influence the 
sedimentation speed of erythrocytes. It is suggested that intravenous glu- 
cose may serve to correct such factors although no direct evidence in support 
of this hypothesis is as yet available. 
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ARSPHENAMINE POISONING WITH REPORT OF 

FOUR CASES * 


By Gerald C. Parker, M.D., and Orman C. Perkins, M.A., M.D., 
F.A.C.P., Brooklyn, New York 

Previous reports concerning the toxicity of arsphenamine have described 
effects ranging in severity from local skin reactions to sudden death. In a 
recent contribution by Globus and Ginsburg, the literature has been very 
ably reviewed. They advance their theory a^ to the pathological process 
for which they propose a new name, “ pericapillary encephalorrhagia.” The 
pathogenesis of this process has received much consideration from others, 
notably Oliver and his co-workers, whose description of experimental lesions 
is the basis of our observations. 

Joseph and Fleig showed that acid arsphenamine produced reactions due 
to intervascular precipitation which did jiot occur with alkaline disodium 
arsphenamine. Hanzlik and Karsner first demonstrated the agglutinating 
action of arsphenamine on the red blood cells. Oliver and Yamada de- 
scribed the early and the late toxic reaction of arsphenamine. The early 
reactions were due to agglutination of red blood cells resulting in embolism 
with the clumped cells. Late effects, such as nephritis and atrophy of the 
liver, do not occur as the result of embolism with agglutinated cells but are 
due to the chemical toxicity of the constituents of arsphenamine. 

In the administration of arsphenamine, agglutination is prevented by the 
addition of some colloid such as gelatin, gum acacia, egg albumin and protein 
from blood plasma. These substances influence the action of arsphenamine 
on the red blood cells by preventing its absorption, with resulting agglutina- 
tion and embolism. Oliver later demonstrated that this protection is due to 
the union of the arsphenamine with the colloids and not with the red blood 
cells. He further found that if the dose is greatly increased, thereby sat- 
urating the blood plasma, the excess of arsphenamine is then present in 
the red blood cells and agglutination and embolism occur. 

Case Reports 

Case 1. M. P., a white woman, aged 24, housewife, Italian, had been treated in 
the hospital dispensary during June 1931. The family history was negative, as was 
the history of previous illnesses. Menstrual periods had been regular without pain. 
The husband had been treated for syphilis 11 years before for a period of only two 
weeks. The patient did not know she had syphilis until a Wassermann test was made 
in the clinic. She had been married 11 years. She had been four times pregnant, 
but there was some discrepancy in the obstetrical history for it was said she had one 
living child and two miscarriages. 

On June 28, the patient visited the clinic and received her second intravenous 
injection of arsphenamine. She did not feel well following this and had rather vague 

* Received for publication July 30, 1937. 

1306 



ARSPHENAMINE POISONING 


1307 


pains. On June 30, the patient was visited by hei- sister until about 3 p.m. and at 
that time she had only a few vague complaints. Her husband arrived home about 
live o’clock and found her sitting in a chair looking into space. She was unable to 
talk or to move her legs although she could move her arms. There was a tendency 
toward flexion at this time. She was seen by her doctor and later was admitted to 
the hospital on the service of Dr. Warren. 

When examined she did not appear to be acutely ill, although she did not talk 
and was unable to cooperate. Her eyes were wide open, but she apparently was not 
aware of her surroundings. Her face was flushed and expressionless. There was 
neither nausea nor vomiting and she did not appear to have headache. Temperature 
was 101° F., pulse 120, respiration 22, systolic blood pressure 120, diastolic 90. The 
head showed no signs of trauma. The eyes reacted to light ; there was a coarse 
nystagmus to the right and internal strabismus of the left eye. Corneal reflexes were 
present. The lips were very dry, and tlie patient resisted oral examination. The neck 
was not rigid and exhibited no unusual glands. The lungs and heart were normal. 
The arms were spastic, the fingers flexed but could be extended. The reflexes were 
equal and there was no evidence of paresis or paralysis. The legs were flaccid but not 
paralyzed, and the reflexes were normal. 

Laboratory findings : red blood cells 4,250,000, white blood cells 8,400, hemoglobin 
82 per cent, polymorphonuclear neutrophiles 76 per cent, eosinophiles 2 per cent, small 
lymphocytes 24 per cent, and large lymphocytes 4 per cent. The blood Wassermann 
test was equivocal. Cerebrospinal fluid obtained by a cisternal puncture contained 
360 cells per cu. mm., polymorphonuclear neutrophiles 50 per cent, large lymphocytes 
50 per cent. The fluid contained globulin. Urinary examination was negative. The 
blood sugar was 135 mg. per 100 c.c., chlorides 644 mg. per 100 c.c., creatine 1.5 mg. 
per 100 c.c. 

While under observation the coma seemed to deepen, the respirations became 
more rapid and shallow, and there was cj'anosis of the lips. The pupils were con- 
tracted and there was lateral nystagmus more to the left. Wlien stimulated the arms 
flexed with a fine clonic form of contraction. The skin was flushed and perspiration 
was very free. Pregnancy was revealed by fetal heart sounds. The temperature 
continued to run a septic course until on August 3 it went up to 106° F., and the 
patient died. 

Necropsy: Gross Findings: The brain before fixation was extremely soft. The 
convolutions were flattened and the sulci narrowed. The pial blood vessels over the 
cortex and at the base were markedly congested, but there was no evidence of hemor- 
rhage. The corpus collosum was ruptured due to handling, and there could be seen a 
large discolored area below. Examination of the brain after fixation in 10 per cent 
formalin did not show any gross abnormalities. On sectioning the gray matter was 
easily distinguished from the white matter. The discoloration appeared to be con- 
fined to the white matter extending from the mid-frontal region anteriorly to the tip 
of the occipital lobe posteriorly, including the basal ganglia, pons, and the cerebellum 
(figure 1). There was no involvement of the medulla. The ventricles did not show 
any undue dilatation. 

Microscopic Examination: Sections were taken from various parts of the brain, 
including the discolored area, and a number of stains were made including hema- 
toxylin-eosin, toluidine blue, Weigert-Pal, Bielchowsky, Giemsa and the Hortega- 
Globus modification. With the low power the pia was markedly thickened, with an 
infiltration of cells in the meshes of the pia, and a few blood vessels showed peri- 
vascular infiltration. With the high power the infiltrating cells were seen to be 
lymphocytes. The blood vessels were congested, their walls were slightly thickened 
and there was a perivascular infiltration of lymphocytes. In the gray matter of the 
cerebral cortex the ganglion cells were in a good state of preservation. There was a 
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moderate degree of gliosis, mostly of astrocytes and oligodendroglia (figure 6), The 
blood vessels in the gray matter were slightly thickened and a few showed perivascu- 
lar infiltration of lymphocytes. There were no areas of hemorrhage seen in the 
gray matter. In the white matter, particularly in the discolored ■ area, there were 
numerous ring-like hemorrhages, which" varied in size and number, but were present 



Fig. 1, The gross appearance of hemorrhages, extending from the mid-frontal region to the 
mid-occipital region and including the pons and cerebellum. 

in all sections (figures 2 and 3). In some of these ring-like hemorrhages a centr^ 
blood vessel could be seen, which in some cases was ruptured (figure S). Around 
the blood vessel could be seen an area of demyelinization around which was a dense 
ring of extravascular blood. About the latter there was a gliosis, mostly astro^tes 
and oligodendroglia, which extended into the tissue. In all sections from areas where 
this discoloration was seen in the white matter these characteristic ring-like hemor- 
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rhages were observed. In brief, the lesions described here are extravascular hemor- 
rhage with rupture of tire blood vessel wall, and moderate gliosis of astrocytes and 
oligodendroglia. 

Case 2. A. M., a white man, aged 41, was admitted to tire Kings County Hos- 
pital on January 22, 1934. He was comatose, but made aimless movements with his 
arms. His skin was moist and his breathing was labored. About every 15 to 20 
minutes he would cry out and there would begin a series of clonic convulsive move- 



Fig. 2. Microscopic appearance under low power showing light areas around thrombosed 
blood vessels. Hematoxylin-eosin X 70. 


ments of both arms and legs which seemed to have the same amplitude and force on 
one side of the body as on the other. The head would turn to the right and there 
was conjugate deviation of the eyes to the right. The pupils were contracted, but 
there was a slight reaction to light of the right pupil, none of the left. The con- 
junctivae were injected. All the deep reflexes were hyperactive but equal. There 
was a bilateral Babinski reaction, but no ankle clonus. These convulsive seizures 
would last for a few minutes and then the patient would relax. 
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A spinal tap yielded blood tinged spinal fluid with a pressure of 22 mm. of mer- 
cury. It contained globulin and gave a paretic colloidal gold curve. Both 

blood and spinal fluid Wassermann reactions were strongly positive. The patient 
died eight and a half hours after admission to the Hospital. During this time his 
temperature ranged from 98.4° F. to 100° F., and his pulse from 100 to 120. Systolic 
blood pressure was 130, diastolic 80. 



Fig. 3. Microscopic appearance of hemorrhage under low power showing nun^rous demyelin- 
ized areas around thrombosed blood vessels. Weigert-Pal X 70. 


The necropsy showed the dura mater to be under tension. The convolutions of 
the brain were flattened, the sulci were obliterated and the blood vessels were con- 
gested. The brain weighed 1450 gm. The ventricles were dilated, and contained 
blood tinged fluid. The stained sections of the brain showed the typical microscopic 
picture of arsenical encephalitis. Examination of the other organs showed^ chronic 
myocarditis, luetic aortitis, congestion of the spleen, chronic vascular nephritis, and 
chronic hepatitis. 
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It was possible to obtain a history from the physician who was called in at the 
onset of the convulsions. This patient had been receiving injections of arsphenamine 
and the latest injection was 18 hours before the unheralded generalized convulsion. 

Case 3. E. C., a white man, aged 33, was admitted to the Kings County Hos- 
pital on January 30, 1934. The day before he had remained at home because of severe 
headache, and the following morning while walking to the bathroom he collapsed. 
He was not unconscious, but was unable to get to his feet. Several hours after he 









Fig. 4. An individual ring hemorrhage with central arteriole. Hematoxylin-eosin 

X 300. 

had been put to bed he became stuporous, began to scream and seemed to be choking. 
This was followed by convulsions. 

On admission to the hospital, the patient was in coma. His face was flushed, 
the breathing was stertorous, and he was incontinent. The pupils were irregular, but 
reacted to light. The disc outlines were clear and the retinal vessels appeared normal. 
There was difficulty in opening the mouth, on which was dried blood from biting the 
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tongue. There was no rigidity of the neck. All the deep reflexes were active and 
equal. Bilateral Babinski response and ankle clonus were present. The spinal fluid 
pressure was 36 mm. of mercury, and the fluid was bloody. 

The following morning the patient was stuporous but could be aroused. He talked 
rationally and recognized his relatives. He denied ever having had a venereal disease 
or that lie had received injections of an}' kind at any time. The examination of the 
blood showed a white cell count of 9,450, with 69 per cent polymorphonuclear leuko- 



Fig. 5. A ring hemorrhage showing a central vessel which has r^tured with blood vessel 
leading to it. Hortega silver carbonate stain X oUU. 

cytes. The clotting time was five and a half minutes. The blood Wassermann te^ was 
strongly positive. The blood urea was 35 mg., creatine 1.22 mg., and sugar mg. 
per 100 c.c. The urine, spinal fluid, hair and nails were examined for ar^mc w ic i 
was found in the urine and nails. When the patient was told the result of the assCT- 
mann test and that arsenic had been found in his urine and nails, he emitted a e 
had syphilis and had been receiving treatment for the disease. He had his as in- 
jection of arsphenamine two days before his admission to the hospital. 


1 
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The temperature on admission was 101° F., and ranged between 101° F. and 
102° F., until the fifth day when it reached 103° F. On this day rales and definite 
evidence of lobar pneumonia were found in the right lower lobe. These signs dis- 
appeared in six days, but the temperature continued to range between 100.4° F. and 
101.8° F., until his death on the seventeenth day in the hospital. 



Fig. 6. Oligodendroglia cells undergoing degenerative changes X 600. Globus modification 

of Hortega silver carbonate stain. 


After regaining consciousness on the second day, he remained rational until the 
ninth day. During this time he graduidly became deaf. He was drowsy and took 
very little interest in what was going on about him. In the second week he became 
very restless during his short waking periods. He was irrational. There were no 
other cranial nerve palsies and no weakness noted in his extremities. He developed 
tremors in the arms which continued for four days to within a few hours before his 
death. 
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At necropsy there was no evidence of pneumonia. The heart was somewhat in- 
creased in size, and the myocardium edematous and swollen. The liver showed a 
slight increase of fibrous tissue and its sinuses were filled with blood. The spleen 
was normal in size, dark slate in color. It also showed an increase of fibrinous tissue 
stroma. The kidneys appeared normal. Tjjere was a marked pial and sabpial 
hemorrhage extending into the brain substance. The hemorrhage and softening in- 
volved the periphery of both cerebral and cerebellar hemispheres and scattered areas 
of somewhat symmetrical distribution. The stained sections of the brain tissue showed 
the typical picture previously described of arsenical encephalitis. 

Case 4. J. P., a white man, aged 36, was seen in his home on March 16, 1934. 
His family stated that he had been receiving injections for syphilis at a clinic and that 
he had had his last treatment the day before. He, had been working for weeks and 
had no complaints. He slept well the night after the last injection, but awoke with 
such a severe headache that he did not go to work. He remained in bed, and at 10 
o’clock had his first convulsion. He did not lose consciousness but continued to have 
convulsions every 15 to 30 minutes. He became irrational, screaming, and it was 
necessary to hold him in bed. After several of these attacks it was noted by the 
family physician that there was weakness of the entire left side of his body. 

When examined, seven hours after the onset, the patient was irrational, noisy, 
and extremely restless. The disc outlines were clear. The pupils were equal and 
reacted to light. There was a paralysis of the left side of his face, his left arm and 
left leg. The blood pressure was IIS systolic and diastolic 78. The temperature was 
100.8° F. ; the pulse 120. The patient was admitted to the Kings County Hospital. 
On the second day after admission to the hospital the convulsions stopped. The spinal 
fluid was blood tinged and under 24 mm. of mercury pressure. The spinal fluid and 
blood Wassermann reactions were strongly positive. Arsenic was present in the urine. 

For eight days the patient was stuporous, but could be easily aroused. When 
aroused he was irrational and at no time recognized his relatives. The second week 
he became more restless and noisy, and on the eighteenth day he was committed to tlie 
State Hospital for the Insane. At the time of his commitment he had regained much 
of the use of his left arm and leg and his general physical condition was very good. 

I have followed the course of this patient in the State Hospital up to the present time. 
He has shown progressive deterioration mentally, although his physical condition still 
remains fairly good. He has almost full use of his left arm and leg. 

Each of these cases demonstrates somewhat different points of interest 
in the toxic effects of arsphenamine. The first patient was pregnant, and 
Plass and Woods ® have emphasized the point that, from their experience and 
from a review of the literature, pregnant women are more susceptible to the 
toxic effects of anti-syphilitic treatment by the modern arsenicals than are 
other individuals. Pritzi ^ believes that this susceptibility increases as term 
is approached. 

The second case illustrates a clinical picture which, with the additional 
finding of blood in the spinal fluid, is frequently diagnosed subarachnoid 
hemorrhage. Many errors have probably been made in the diagnosis of 
such cases. The symptoms in our case appeared 18 hours after the injection 
and the patient died in less than 10 hours after the onset. 

The third case illustrates the typical type of onset and the subsequent 
clinical picture, but here there was a prodromal symptom of headache pre- 
ceding the collapse. These prodromal symptoms have been noted in several 
cases and although headache is the most consistently present symptom, men- 
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tal confusion seems to occur quite frequently. A recent patient in the Long 
Island College Hospital was confused for several hours prior to the attack, 
but was able to be up and was sweeping the sidewalk at the time of his col- 
lapse. This third patient denied having had syphilis or treatment for the 
disease, and although the clinical picture was typical of arsenical encephalitis 
the history of this case proves the necessity of a chemical analysis of the body 
tissues or excretions to establish the diagnosis. In this case the patient re- 
covered from the acute onset and appeared to be improving, but after a few 
days he began to show a progressive mental deterioration which continued to 
the time of his death. 

The fourth patient presented the typical type of onset with severe head- 
ache preceding the convulsion. In this case we have the neurological find- 
ings indicating localized brain damage. Although the general condition of 
this patient improved after his admission to the hospital, there was no im- 
provement in his mental state and he shows progressive mental deterioration 
at the present time. 

Our explanation for the pathological process is based on the several find- 
ings of Oliver and his co-workers, and those of Hanzlik and Karsner. The 
latter authors were the first to describe the agglutinating action of arsphe- 
namine on red blood cells and later Oliver and Yamado demonstrated the 
agglutination of red blood cells, when placed on a slide after the administra- 
tion of arsphenamine, and the formation of emboli in the brain and other 
special organs. Oliver also showed that the systemic blood pressure was 
first lowered after the administration of arsphenamine and that this fall is 
succeeded by a rise in blood pressure. 

On this evidence is based our hypothesis that in the administration of 
acid arsphenamine there is first an agglutination of red blood cells which 
results in minute emboli in the vessels of the brain and other special organs. 
The blood pressure after the administration of arsphenamine is first lowered, 
but later elevated. The embolized and possibly weakened blood vessels may 
rupture in the stage of elevated pressure. This train of events seems to us 
to best explain the occurrence of the ring-hemorrhages. 

The statistics of Cole ® and his collaborators show that those patients who 
have latent syphilis are more apt to develop reactions than are those with 
early lesions. These authors also believe that young adults are more sus- 
ceptible to the toxic effects of arsenical injections. Our experience with 
these cases leads us to hold the same opinion, and we wish to offer a word of 
caution in the use of arsphenamine in latent syphilis, especially in cases of 
pregnancy or where there is evidence of central nervous S3’^stem invasion. 
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ARTHRITIS— A NEGLECTED DISEASE* 

By R. Garfiei.d Snyder, M.D., F.A.C.P., New York, N. Y. 


Although it is increasingly evident that people are becoming more con- 
scious of rheumatic diseases, and particularly arthritis, there still exists a 
woeful apathy and lack of accurate knowledge regarding these diseases, not 
only from the medical point of view but from the sociologic aspect as well. 

It will probably be a distinct surprise to most readers to learn that an 
exhaustive national health survey ^ made in 1935-1936 by the United States 
Public Health Service, disclosed that among chronic diseases in the United 
States, “ Rheumatism ” ranks first in prevalence, second in producing dis- 
ability and second in producing invalidity. While only fourteenth in caus- 
ing death, rheumatism was found to produce more invalids than did heart 
disease and twice as many as all types of tuberculosis. More important, 
it led all other diseases, even heart disease, in duration. 

The survey further showed that among the 127,000,000 persons in the 
United States, there are 6,850,000 cases of rheumatic diseases, 3,700,000 
cases of heart disease, 930,000 cases of cancer and other tumors, 680,000 
cases of tuberculosis in all its forms, and 660,000 cases of diabetes. 

The significance of these figures cannot be minimized by suggesting, as 
many people believe, that most cases of rheumatic diseases occur in persons 
of advanced age. In fact, 50 per cent of the surveyed group were under 
45 years of age and half of those permanently disabled were under 55 years 
of age. 

The term “ Rheumatic Diseases ” is an all-inclusive one covering an 
almost unlimited number of variations, but in general the term is accepted 
to include any disease causing ache or pain in the ligaments, muscles or 
joints. Rheumatic diseases are known to be the oldest of which the world 
has any record. Indications of definite changes in the bone structure in and 
around the various joints, corresponding to what is today readily identified 
as osteo-arthritis, are apparent in the bones of Egj^ptian mummies. While 
they are most prevalent in those territories where dampness and cold prevail, 
they are not necessarily confined to any particular climate or section and as a 
group they play no favorites as to age, sex or type of individual. Thus, 
in children, we usually find acute rheumatic fever and a rarer type of arthritis 
known as “ Still’s ” disease ; as a rule, in the young adult up to 40, we may 
find various types of infectious arthritis (general and focal), and more often 
the dangerous and more crippling rheumatoid type ; osteo-arthritis and gout 
are usually found in short, stout people past middle age, and still another 
variety, traumatic arthritis, is found in any type but usually it occurs in 

* Received for publication June 10, 1939. 
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persons whose vitality happens to be temporarily or permanently at a low 
ebb, and is frequently common following a fall, injury or athletic strain. 

Since it would be impossible to discuss the medical and sociologic aspects 
of the entire rheumatic disease group in a paper of this kind, consideration 
herein will be given only to certain forms of arthritis. In general, the va- 
rious forms of this particular disease are more painful, last longer, are more 
difficult to treat and, when especially severe, are apt to cause more permanent 
invalidity. 

A breakdown of such reliable statistics as the writer has been able to 
gather indicates that of the total number of 6,850,000 persons suffering from 
rheumatic diseases throughout the United States, over 3,000,000 (mostly 
adults) have arthritis. About 130,000 of these are completely disabled and 
consequently represent a total loss of some 45,000,000 work days of earning 
power; there are 800,000 partially disabled victims, of which over 50 per 
cent are estimated to lose an average of five months’ work (approximately 
60,000,000 work days) out of the year. Therefore, more than 100,000,000 
work days are lost by completely and partially disabled victims combined. 
Reckoning this time at a minimum average of $3.00 per day, we arrive at a 
wage loss alone of $300,000,000 per year, exclusive of cost of diagnosis and 
care. 

In the presence of such evidence of its importance, it is almost incon- 
ceivable how arthritis continues to be the most ignored and neglected of all 
chronic diseases, by the medical profession and laity alike. It is clearly 
entitled to be termed “Medicine’s Neglected Stepchild.” 

From the medical standpoint, it is obvious to anyone interested in this 
subject that one of the main reasons for such neglect is the marked lack of 
knowledge of arthritis or of interest in this disease among general practi- 
tioners. The belief seems to be widespread throughout the profession that 
it is a progressive and incurable disease and that consequently any attempt 
at therapy would be a waste of time and effort on the part of the physician 
and of money on the part of the patient. 

In answer to the first part of such criticism, i.e., that the disease is a 
progressive and incurable one, it is the opinion of those authorities who have 
been especially concerned w'ith the treatment of arthritis for many years, 
that at least 75 per cent of all cases can be cured or greatly improved if 
properly diagnosed and treated during the first year of incidence. About 
50 to 60 per cent might be cured or materially helped when attended during 
the second and third year. Naturally, the earlier a case comes to the atten- 
tion of the qualified physician, the better are the chances for the normal 
resistance powers of the individual to play an important role in recovery. 
On the other hand, just as in any other chronic disease, the longer the dura- 
tion, the greater and more serious its cumulative effects on the general sys- 
temic condition of the individual and the lesser the chances of successful cure 
or improvement. Nevertheless, unlike the almost inevitable fate of a long- 
suffering tuberculosis or cancer patient, any of the leading authorities of 
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today can produce case histories to prove that even in longstanding, ap- 
parently hopeless cases, rehabilitation sufficient to return the victim to his 
former gainful occupation is often possible. 

Specific data as to exact results and percentage of cures effected in this 
country are not available because as yet it has not been possible for all our 
hospitals and clinics to establish generally satisfactory follow-up systems, a 
condition which to a great extent is due to a peculiar reticence on the part of 
the patients. Except for a most exhaustive and complete effort to follow 
the clinical and life course of a large group of arthritis patients made by 
Dr. H. A. Nissen at the Robert Breck Brigham Hospital of Boston during 
the period from 1914 to 1934,^ whatever statistical data the writer could find 
were largely representative of results obtained by physicians in private 
practice. 

The results of Dr. Nissen’s study disclosed that while from 15 per cent 
to 20 per cent of all cases of arthritis are apt to take a progressively back- 
ward course despite any and all forms of treatment, “ in any group of so- 
called arthritics, 6S per cent or more can be assured of improvement” * 

Furthermore, statistics from Sweden are very complete in this respect. 
There the care of the chronic rheumatism patient has developed to a most 
advanced stage. Nine free hospitals of some 60 beds each are devoted ex- 
clusively to their treatment. Cases are closely followed up sociologically for 
long periods after patients are discharged. The Swedish figures indicate 
that three years after discharge, 60 per cent of the patients are working at 
their former occupations and a further 18 per cent have been rehabilitated 
to such an extent that they require no further social aid. 

While the criticism as to the futility of any attempt at therapy has been 
partly answered by the preceding statistics as to curability, the folloiving 
might assist in further clarifying the subject and dispelling existing doubts 
as to the nature and value of treatment. 

The term “ arthritis ” embraces a certain group of rheumatic diseases 
in which the most evident symptoms appear in the joints. In general, the 
various types of arthritis can be classified into two main groups, i.e., those 
of which the causative agent is known and those in which the exact causative 
agent has never been determined. 

Whether the type is of known or unknown origin, one cannot over- 
emphasize the need for early and accurate classification of all arthritis cases, 
together with prompt and appropriate treatment, which usually should in- 
clude complete mental and physical rest if at all possible, and relief from 
the worry of financial obligations. Temporary cessation of occupation is 
often desirable and frequently vital. 

Since optimum results can be obtained only by the efficient application 
of such medical and physical measures as are known to be of value, it should 
be obvious that prolonged and careful study must be given by any physi- 

* This group is being followed to date. The results of the 1935 to 1938 follow-up have 
not as yet been published. 
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cian to acquire the ability, judgment and experience necessary properly to 
segregate and classify cases and equip himself to cope effectively with those 
that present unusual characteristics or require extraordinary measures. 

The forms of arthritis of known origin comprise only about 25 per cent 
of the total number of cases, and the number of these with which any doctor 
is likely to come in contact, either in office or clinical practice, is extremely 
limited. Inasmuch as they can usually be solved by the application of ac- 
cepted forms of specific treatment, they do not present particularly difficult 
problems. The remaining 75 per cent of all cases fall into the group of un- 
known origin which includes rheumatoid arthritis, infectious arthritis — 
either focal or general — osteo-arthritis, and gout. All of these types are 
extremely variable in nature and, with the exception of gout, no specific 
form of treatment can be prescribed for them. 

From the layman’s point of view, the apathy and neglect can be attributed 
to several factors, chief among which has been the lack of education and 
publicity regarding the possible dangerous implications of such common 
complaints as the growing pains of children, the repeated muscular pains, 
undue fatigue and general feeling of lassitude of the young adult, or the 
stiffening and aches in the joints of the elderly. Any or all of these mani- 
festations might well be definite early symptoms of a serious type of arthritis 
which, just as in tuberculosis and cancer, should be attacked in their earliest 
possible stage of development. 

Whether unwittingly or by necessity, many people either neglect such 
potential early symptoms or futilely try to doctor themselves, often with the 
aid of questionable " quack ” methods, " short-cut ” cures, patent medicines 
and home diathermy. 

A survey of chronic diseases in the State of Massachusetts ® made by 
G. H. Bigelow and H. L. Lombard in 1931, showed that of the total number 
of 140,000 persons suffering from chronic rheumatism in that State, less 
than 30 per cent were directly under medical care ; the remaining 70 per cent 
were either attempting to treat themselves or were receiving no treatment at 
all. Many of these people had lost confidence in the curative value of the 
treatment they had previously employed, others were unable to finance the 
cost of care. 

Unfortunately, the incidence of arthritis among the poor is about 50 per 
cent higher than among the well-to-do. Many poor people who might 
realize the dangers involved in delaying adequate treatment are unable to pay , 
for it. We thus come to the last and probably the most important reason 
for the present unsatisfactory status of the arthritis problem, the lack of 
facilities. 

In an effort to determine the nature and extent of existing facilities 
throughout the United States, the writer undertook to make as thorough 
a survey as possible of physicians, hospitals, clinics and other reliable sources 
of information. This survey disclosed the following : 

Unlike the situation with respect to certain other chronic diseases, pai- 
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ticularly tuberculosis, the arthritis victim lacking the means to finance his 
treatment is almost entirely dependent on the personal interest, resources 
and facilities of private hospitals and physicians. 

At present little if any provision is made in the average general hos- 
pital program for the chronic arthritis patient. A general hospital may have 
facilities for free emergency cases, but no voluntary and hardly any public 
hospital can treat or help an arthritis victim free of charge long enough to 
do him any appreciable good. Furthermore, a general hospital and its staff 
often look upon these patients as nuisances; little interest is shown in them 
compared to that taken in patients suffering from acute diseases of a more 
spectacular nature offering prospects of rapid cure. There is a feeling of 
futility in attempting to help the victim of chronic arthritis. 

Throughout the entire United States there is no hospital or institution 
devoted exclusively to the treatment of arthritis. Most private hospitals 
in the larger cities do maintain some degree of facilities for arthritis patients. 
In Boston, New York, Philadelphia, Chicago, Rochester, Minn., Ann Arbor, 
Michigan, St. Louis, Hot Springs, Ark., Tucson and San Francisco, for ex- 
ample, there are outstanding and well-organized clinics for arthritis. How- 
ever, very few of such hospitals or clinics can treat or hospitalize their pa- 
tients free of charge. There are also a number of well-known and splen- 
didly equipped spas in the United States to which the well-to-do can repair 
for treatment and cures. At Saratoga Springs, N. Y., the State provides 
treatment facilities comparable to the best in the world and, although these 
facilities are available to needy patients of the State free of charge upon their 
physicians’ certification of eligibility, no hospitalization is provided and 
such patients therefore must bear the not inconsiderable expense of room 
and board themselves. Furthermore, while it is true that many state and 
county hospitals endeavor to make some provision for poor patients suffer- 
ing from rheumatic diseases, whatever facilities are available often are 
contingent upon such admittance conditions and requirements that the num- 
ber of dependent chronic arthritics actually hospitalized or adequately cared 
for is negligible. 

Compared to the staggering economic costs of arthritis, practically no 
funds or facilities of any importance are available from outside sources to 
help the medical profession attack the disease. Except for the specific grants 
listed below, all hospitals, clinics and spas in the United States at present 
caring for arthritis victims operate entirely at their own expense : 


The Robert Breck Brigham Hospital of Boston has 25 free beds available. 

The Massachusetts General Hospital of Boston has 25 beds supplied by the Com- 
monwealth of Massachusetts and a donation of $30,000 per annum from a private 
source which is used for research. 


The Leo N. Levi Memorial Hospital of Hot Springs, Arkansas, has 75 free beds, 
together witli a complete clinical and research department. 

The Edward Daniels Faulkner Arthritis Clinic of the Presbyterian Hospital in 
New York City receives an income of approximately $15,000 per year which 
devoted almost exclusively to research. No free beds are provided. 


IS 
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The Research Hospital for Chronic Diseases, Department of Hospitals, New ’ 
York ‘City, has 10 or 12 beds available for patients suffering from rheumatoid 
arthritis. 

Bellevue Hospital, New York City, has from ten to thirty beds set apart and 
constantly occupied by patients suffering from rheumatic diseases. 

The Cornell Medical Center of New York City receives an annual endowment 
of $25,000 for research. 

The University of Michigan has the use of the income from $1,000,000 per annym 
for research, but at present no free beds are available. 

Thus, as far as could be determined, there are not more than 200 free 
beds specifically available today for arthritis victims unable to pay, and not 
more than $200,000 is provided from outside or private sources to help 
finance the research so vitally important successfully to combat the disease. 
Compared to the figures of more than 100,000 free beds and over $100,- 
000,000 available for research in tuberculosis and the care of its victims, 
the vast disproportion appears out of all reason. 

As a result, up to the present time many physicians who might be inter- 
ested in learning more about the problem of arthritis are handicapped by the 
almost complete lack of facilities for postgraduate study and research in 
chronic rheumatic diseases. It is significant that of a total number of 77 
recognized medical colleges in the United States, as far as the writer could 
determine there are but six (Harv^ard, Cornell, College of Physicians and 
Surgeons, New York University, University of Michigan and the Univer- 
sity of Pennsylvania) which offer opportunities or facilities for the spe- 
cialized study of these diseases. The University of Pennsylvania is the only 
one of these colleges that offers an opportunity for postgraduate study in the 
treatment of arthritis. Its course, which is under the direction of Dr. Ralph 
Pemberton and his associates, is well organized, has abundant material and 
affords excellent training to any doctor interested in improving his knowl- 
edge regarding the most efficient methods of treating the various types of 
arthritis. This course probably represents the first organized teaching on 
the subject available in the country. 

At first glance the results of the writer’s survey would seem to be far 
too discouraging to warrant the hope that any material improvement of 
existing conditions might be possible. However, if it is recognized that the 
problem is far too vast for the medical profession to handle alone and that 
it is a sociologic one requiring the combined interest, efforts and assistance 
of society at large, the handicaps involved are certainly no greater than those 
confronting the other chronic diseases in the past which have been success- 
fully and even spectacularly overcome. 

The marvelous progress made against tuberculosis during the last 35 
years is an outstanding example of what can be done. Up to 1904, that 
disease was very definitely on the offensive and no united defense, voluntary 
or official, had been made against it. Of course, the spectacular starting 
point of its crusade was Dr. Trudeau’s courageous personal campaign against 
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the disease. This accomplished much to arouse interest and led to the es- 
tablishment of the first small sanatbrium at Saranac, N. Y. However, 
quickly following upon the noted achievements of Dr. Trudeau and others, 
a group of 400 far-sighted physicians and laymen organized the National 
Tuberculosis Association, which, although handicapped by. a general lack of 
interest and funds, nevertheless took prompt aggressive action. Faced with 
the added incentive of having the next meeting of the International Congress 
for the Study and Control of Tuberculosis in New York in 1905, they suc- 
cessfully appealed to the Russell Sage Foundation. It was largely the finan- 
cial assistance received from that organization during the following ten years 
that enabled the Tuberculosis Association to organize successfully its cam- 
paign for a national crusade which has resulted in the widespread interest 
and cooperation clearly indicated by the enormous resources and splendid 
facilities for research and treatment available today throughout the entire 
country. 

The nature of the arthritis problem in this country today presents a close 
parallel to the early conditions confronting tuberculosis. Brilliant pioneers 
have been active since as early as 1904. For instance, Dr. Goldthwaite and 
his associates, Drs. Osgood and Painter of Boston, made valuable con- 
tributions on the importance of rest and posture in the prevention of defor- 
mities associated with arthritis. Drs. Billings and J. Miller of Chicago 
made equally valuable contributions, the former on the importance of focal 
infection and the latter on the relative value of non-specific vaccines; Dr. 
Pemberton of Philadelphia, an outstanding leader in arousing greater interest 
in arthritis, emphasized the importance of restricting the diet and the pos- 
sible role of carbohydrates. Drs. Richardson and Nichols published an 
important article on the pathology of the joints. 

Furthermore, largely influenced by the Mayo Foundation, definite efforts 
to develop a widespread awakening of interest among the members of the 
profession have been under way for the past ten years. In this connection, 
a brief review of the history of the problem in Europe as it ties up with ac- 
tivity to date in this country might be of interest. Parenthetically, although 
the level of medical effort in combating arthritis is probably higher in the 
United States than it is anywhere else in the world, authorities both here and 
abroad are unanimously agreed that Ave thus far rank far behind in a proper 
appreciation of its sociologic and economic importance. Such lack of in- 
terest would seem to be substantiated by a survey made of our leading in- 
surance companies to determine the extent of the admitted heavy demands 
made upon them for disability payments arising from arthritis. Practically 
without exception, no serious attempts had been made by these companies 
to break down their statistics and as a result it Avas impossible to obtain 
reliable information regarding incidence and economic costs from those 
presumably Avell-informed sources. 

In England after the World War, the insurance companies Avere largely 
instrumental in directing attention to the alarming incidence and cost of 
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rheumatic diseases there. A report prepared at the instigation of the British 
Ministry of Health in 1924 by Dr. J.‘ Alison Glover fully confirmed their 
astounding incidence and pressure on industrial workers as well as the eco- 
nomic losses involved. General interest was aroused which eventually re- 
sulted in the organization of an International League for the Study and Con- 
trol of Rheumatic Diseases (Ligue Internationale contre le Rheumatisme). 
Most European countries quickly became acutely conscious of the economic 
importance of the problem and many national societies are today strongly 
attacking it with, in many cases, important financial assistance from outside 
sources. Many of the European societies publish journals devoted exclu- 
sively to activities in rheumatic diseases at home and abroad, thus maintain- 
ing general interest. 

Recognizing the desirability of a mutual exchange of ideas with the 
United States, Dr. Van Breeman of Holland, while he was president of the 
International League in 1928, asked Dr. Louis B. AVilson, Director of the 
Mayo Foundation, to suggest names for an American Committee. In col- 
laboration with two Mayo colleagues, Drs. Henderson and Hench, and Dr. 
Osgood of Boston, Dr. AVilson selected a tentative group of men, all of 
whom, because of the high character of their work, university affiliations 
and professional writings, had indicated a sufficiently deep interest in the 
arthritis problem to constitute a representative American body. This group 
became the American Committee for the Control of Rheumatism and its 
first meeting was held early in 1928 with Dr. Pemberton as Chairman and 
Dr. Henderson as Secretary. The other members of this first committee 
were Drs. Osgood, J. O’Reilly and Zinsser of Boston, L. Barker of Balti- 
more, C. C. Bass of New Orleans, R. Cecil of New York, R. Haden of 
Cleveland, Joseph 1. Miller of Chicago, and Rea Smith of Los Angeles. • 

The International League for the Study and Control of Rheumatic Dis- 
eases (Ligue Internationale contre le Rheumatisme) is to hold its next 
annual conference in this country in 1940. It is hoped that by that time 
sufficient progress will have been made in the development of a general 
arthritis campaign so that as creditable a showing will be made at that meet- 
ing as was made b)' the National Tuberculosis Association at the first Inter- 
national Congress on Tuberculosis held here in 1905. 

During the years 1930, 1931 and 1932, the American Committee met on 
the first day of the annual meeting of the American Medical Association. 
Physicians of high caliber, known to be interested in arthritis, were invited 
to attend these meetings. Attractive programs were offered which con- 
sisted in the presentation and discussion of a necessarily limited number of 
papers and the sponsoring of exhibits on arthritis simultaneously with the ex- 
hibits presented by the American Medical Association on other subjects. At 
a later date, all the papers read at these meetings were published in the form 
of a Symposium on Arthritis. 

In 1933, through the efforts of the Committee, the American^ Rheu- 
matism Association was formed for the specific purpose of promulgating and 
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exchanging ideas among professionally qualified students of rheumatic dis- 
eases, encouraging intensive study of them, and spreading sound doctrines 
of prevention and treatment. 

This Association has proceeded cautiously in its expansion, adhering to 
rigid qualifications for membership in order to maintain the highest possible 
medical standards. As a consequence, its present membership is not large, 
although from an original number of 26, it now has slightly over 200 
members. 

Every year since its formation the Association has appointed a Review- 
ing Committee comprised of members representative of a cross-section of 
the country, which unselfishly devotes a great amount of time and eflfort 
to the review of more than 600 articles on arthritis which have appeared 
during the year in English and American literature. This year’s Reviewing 
Committee is comprised of Dr. Hench of Rochester, Minn., W. Bauer of 
Boston, R. Dawson of New York, Holbrook of Tucson, J. A. Key of St. 
Louis, and Francis G. Hall of Boston. Worthwhile abstracts of all articles 
reviewed and comment thereon appear annually in the Annals of Internal 
Medicine. 

As further indication of the extent of activity, it should be mentioned 
that both the American Committee for the Control of Rheumatism and the 
American Rheumatism Association have the important and most cordial 
support of the American Medical Association, which has opened its pro- 
grams and Journal to an increasing number of reports on arthritis, thus 
bringing important developments and activity in that field to the attention of 
its more than 150,000 subscribers. 

A few papers of special interest to laymen are published annually in 
Hygeia, and the American Rheumatism Association has created associate 
memberships for interested laymen, social workers, insurance executives and 
members of professions allied to medicine. All these associate members 
receive bulletins summarizing information of current interest in arthritis. 

From the foregoing outline of activity in this country, it is obvious that 
interest on the part of the medical profession has not been exactly dormant 
with regard to the arthritis problem. The framework for the start of a 
campaign has been erected. We must now proceed to build upon this frame- 
work and develop a permanent structure. This development should follow 
four main lines, i.e., (1) publicity; (2) education of general practitioner; 
(3) improvement of existing facilities and (4) research. 

As a first step, the incidence, personal dangers and devastating economic 
consequences of arthritis should be dramatized and so forcefully emphasized 
to the public that the extreme need for increased interest and action will be 
clear to everyone. To do this most effectively, a small publicity department, 
preferably as an adjunct to the existing American Rheumatism Association, 
should be established without delay. This department should avail itself 
of such facilities as the radio, press and popular magazines to help drive 
home its objectives. 
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Along with such publicity, the American Rheumatism Association should 
sponsor and encourage further postgraduate education of the general prac- 
titioner by means of lectures, exhibits, bulletins, journals and actual contact 
with recognized, well-organized and efficiently operated arthritis clinics. In- 
creased efforts should be made to interest properly qualified physicians to 
join the Association. 

Every large general hospital which at present has clinical facilities for 
the treatment of arthritis should be impressed with the need of having such 
facilities conform to the Minimal Standard Requirements for Arthritis 
Clinics established by the American Rheumatism Association. A feature 
of these Requirements which would be of inestimable value would be the 
provision of a certain limited number of free beds in each hospital devoted 
exclusively to the detailed study and treatment of certain arthritis cases by 
the staff of the Arthritis Clinic connected with the hospital. Later, the de- 
velopment and establishment of new clinics and facilities conforming to the 
Minimal Standard Requirements should be considered. As such present and 
future clinics are duly recognized, arrangements should be made to have them 
listed in the Hospital Number of the Journal of ihc American Medical Asso- 
ciation under the caption “ Annual Presentation of Hospital Data.” 

Simultaneously with such efforts to improve existing facilities, the co- 
operation and financial assistance of private patients and philanthropists must 
be obtained in order to carry on the all-important research as to the causes 
of arthritis and the study of present and new methods of treatment. 

In conclusion, the writer must express his conviction that in his opinion, 
there is nothing more satisfying to the physician than the gratitude of a 
rehabilitated arthritis patient, and that there is no finer or more worthwhile 
medical task than the control of a disease which exacts such an astounding 
toll from the community. However, from past experience in other crusades 
against chronic disease, it is known that the medical profession, no matter 
how outstanding its men, brilliant their research and high their ideals, can 
accomplish little by itself. All available resources must be combined as 
quickly and effectively as possible to combat the continued ravages of arthritis 
and assure the rehabilitation of an ever-increasing number of its victims. 
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OIL ASPIRATION PNEUMONIA AND 
PNEUMOLIPOIDOSIS * 

By Philip G. C. Bishop, M.D., New York, N. Y. 

The classical case reports and animal experiments of Laughlen in 1925 
dealing with a “ specific ” lung reaction to aspirated oil and lipoid substances 
have awakened considerable interest in clinical, pathological and experimental 
aspects of this subject. 

It is hoped that a summary of the cases found in the literature to date, 
together with a report of new cases, will upon analysis indicate certain trends 
that may be useful (1) in guiding the clinician to earlier recognition of this 
rare disease; (2) as a stimulus to further studies and correlation of the facts 
found; (3) in offering suggestions in prevention and treatment. 

Terminology 

The term lipoid pneumonia is probably the one that is most frequently 
employed at present. Inasmuch as most of the cases reported clinically or 
at autopsy show some degree of pneumonia, it is perhaps reasonable that 
this term should be included in naming this disease. Again, inasmuch as 
the etiological agent is either an oil (mineral oil) or a lipoid (vegetable or 
animal) either the term “ oil ” or “ lipoid ” should logically be included. 
Third, the disease is usually produced under conditions favoring aspiration 
of the offending agent. Therefore, the term “ oil aspiration pneumonia ” 
(Ikeda®^’®^) seems suitable when the offending agent is a form of mineral 
oil. However, when the offending agent is a true lipoid, the author prefers 
the term “ pneumolipoidosis ” — a term which denotes the organ involved, 
the causative agent, and the accumulation or increase of lipoids in the pul- 
monary parenchyma — free or intracellularly. This latter term also becomes 
available for the few cases in which there is no pneumonia due to bacterial 
infection, and where the lipoidosis may be of endogenous nature, as sug- 
gested by some authors.'®’ 

“ Oil aspiration pneumonia ” and “pneumolipoidosis,” therefore, broadly 
cover the various phases of this clinico-pathological picture. 

Incidence 

An exhaustive search of the literature to date reveals 136' cases (tables 
1 and 2) either mentioned or fully reported, the majority of which were 
diagnosed at autopsy. These reports were made in a period of 12 years 
from 1925 to 1938. However, some of the pathological material from 
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Table I 

Authors and Oil Aspiration Pneumonia Cases as Reported 


Year 

Author 

Number 

of 

cases 

Year 

Author 

Number 

of 

cases 

1925 

Laughlen, G. F 

5 

1935 

Karelitz, S. ; Denzer, B. S 

1 

1926 

Thomas, W. S.; Jewett, C. H. 

1 

1935 

Langdon, J 

1 

1927 

Pinkerton, H 

6 

1935 

Normand, P 

1 

1930 

Valobra, N 

1 

1936 

Ball, F. E 

I 

1931 

BrUning, H 

1 

1936 

Baumgartner, L.; Angevine, 

1932 

Pierson, J. W 

4 


D. M 

J 

1932 

Poliak, B.S.; Potter, B. P... 

1 

1936 

Davis, K. S. (one identical 


1933 

Bodmer, H.; Kallos, P 

1 


with that of Houck) 

3 

1933 

Fischer-Wasels, B 

1 

1936 

Houck, G. H 

1 

1933 

Meursing, F 

2 

1936 

KJinck, G. H., Jr 

1 

1934 

Ellinger, E 

3 

1936 

Reineke, H. G.; White- 


1934 

Goodwin, T. C 

25 


leather, J. E 

4 

1934 

Grayzel, D. M.; Du Mortier, 


1936 

Ritchie, G 

12 


J. J 

3 

1936 

Tchertkoff, I. G.; Ornstein, 


1934 

Hayes, J. N.; Gardner, L, LT. 

3 


G. G 

10 

1934 

Rabinovitch, J.; Lederer, M. 

6 

1937 

Brenner, F,; Urban, F. F... . 

2 

1935 

Boyd, W. 

1 

1937 

Fetterman, G. H 

2 

1935 

Cannon, P. K 

1 

1937 

Ikeda, K 

5 

1935 

Garrison, H. F 

1 

1938 

Paterson, J. L. H 

8 

1935 

Graef, 1. (read) 

6 

1938 

Bishop, P. G. C 

3 

1935 

Ikeda, K 

7 





Total cases = 136 




Table II 

Oil Aspiration Pneumonia 

Total number of cases of oil aspiration pneumonia 136 

A, Living cases 20 

I, Cases diagnosed as oil aspiration pneu- 
monia in life 23 

1, Cases diagnosed and living 20 

2. Cases dead but diagnosed in life 3 (Baumgartner and Angevine 2, Davis 1) 

B. Patients who died Hd 

II. Cases autopsied _ 112 

3, Cases diagnosed in life and autopsied 2 (Baumgartner and Angevine) 

4. Material obtained by bronchoscopy 

(post mortem) 1 (Reineke and Whiteleather) 

III. Pathological examination not specified 2 (Pierson) 

IV. Cases without autopsy 2 (Reineke and Whiteleather 1, Davis 1) 

which the diagnoses were made dates back at least to 1902 (Normand’s 
case/^ also reviewed by Comby^®). "Wlien this present total of cases is 
compared to the enormous quantity of lipoid agent used medicinally, as dis- 
pensed by hospitals, institutions, drug stores, and private physicians through- 
out the country and the world, the incidence of the disease entity becomes 
numerically insignificant. Rarity of occurrence is further brought out by 
the fact that Laughlen added a fifth case to his series of four onl}' after a 
search through 300 autopsy cases in the year preceding his report. Pinker- 
ton found six cases in a search through 290 consecutive autopsies, and 
Ikeda reports a case of " chronic oil aspiration pneumonia ” in an adult 
woman, the only one found in several thousand necropsies in the past several 
years. On the other hand, a number of cases have remained undiagnosed 
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in life and at autopsy, and some diagnosed cases have not been reported. 
Therefore, it is well to be conservative in comments on statistics until a 
larger series of bona fide cases has been collected. 

Diagnosis 

As yet the diagnosis during life is not dependent upon one or several- 
distinctive diagnostic features, but a strongly presumptive diagnosis is ar- 
rived at by elimination in differential diagnoses. This is even true perhaps 
in the case of the so-called typical chest roentgen-ray. Barring certain vari- 
ations the diagnostic features are by and large similar in children and adults. 
The onset is insidious. The disease is rarely uncomplicated. The patient 
is first seen due to another disease or complication. The majority of the 
cases occur in the period of infancy up to two years of age, with a second 
rise in the age group of beginning debility, the fifth and the sixth decades 
(figure 1). 


AGES OF OIL ASPIRATION PNEUMONIA CASES 



Fig. 1. Showing the preponderance of cases occurring in the first year and the sixth decade. 


History 

The special facts to be obtained from the routine systematic history are, 
of course, detailed information on the use of an oily or lipoid agent. Not 
only should the quality of the agent be known (table 4) but also the amount, 
the frequency, and the duration of its use. Furthermore, the mode of ad- 
ministration should be inquired into (figure 2), whether by mouth, pharynx, 
nose or by trachea; and the position of the patient during administration 
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should be determined. Inquiries about feeding difficulties or conditions 
favoring aspiration of food should be made in order to rule out the lipoids of 
food as a possible causative agent. If the additional trouble is taken to 
make such inquiries in all cases that present atypical and prolonged pulmonary 
disorder, an early clue to a possible instance of this disease may be obtained, 
^ffien the volunteered symptoms have been given, further specific inquiry 
into symptoms and conditions that may favor aspiration should be made. 
Such inquiry may reveal reduction or abolition of the swallowing- or cough 
reflex. 

MODES OF LIPOID AGENT ADMINISTRATION 

(TOTAL CASES = 136) 



Fig. 2. 


A histoi'}'^ of cough, choking, gagging, regurgitation, vomiting and hic- 
coughing is frequently given. Such conditions are factors in enhancing 
aspiration (table 3). 

Immobility and recumbent position, especially if prolonged, are note- 
worthy, inasmuch as insidious aspiration is at least more favored in the flat 
position than when the patient is erect or ambulatory. 


Physical Examination 

There are no specific diagnostic signs. As Goodwin says, such signs 
as may be found are difficult to evaluate inasmuch as the condition is usually 
accompanied by some other and more severe illness or complication. 

The nutritional and developmental status of the patient is usually im- 
paired. Children, as observed by Goodwin, are frequently stunted in 
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Table III 


Symptoms or Conditions Which May Favor Aspiration 


Conditions or symp- 
toms found during 
Conditions or period of Jipoid agent 
symptoms found. administration. 

Number of cases Number of cases 


Cough 51 

Vomiting 42 

* Impaired general condition 39 

Difficult feeding 34 

On back in bed 17 

Dysphagia 17 

Convulsions 15 

Coma 11 

Gagging .‘ 10 

Choking 8 

Stupor 6 

Paralysis 4 

Subdued reflexes 4 

Never sat alone 2 

Plaster cast — unable to hold head, sit alone 2 

Twitchings 1 


40 

31 

39 

22 

14 

13 

7 

6 / 
2 

6 ! 

3, 

4' 

3 

2 

2 

1 



* Including: “Failure to gain, underweight, underdevelopment, nutritional disturbance, 
malnutrition, emaciation, marasmus, inanition, weakness.” 


growth, and wasting and emaciation are frequently recorded. In the more 
severely ill patients various nervous disorders such as irritability, convul- 
sions, listlessness, stupor, and coma have been observed. Rapid respirations 
are a frequent finding, in children usually without dyspnea, and in adults 
with occasional cyanosis. Clubbing of the fingers has been found in several 
cases but is more likely accompanying chronic pulmonary diseases. 

Fever is present but its degree and course are not typical. The pulse is 
as variable as the fever and may be disproportionate to it. Upper respira- 
tory infection is frequently present. Examination of the chest reveals a 
variety of signs. There is always a varying degree of impaired resonance, 
especially over the lower inner chest areas of one or both sides, and usually 
there are bronchial or parencltyinal rales. As the condition progresses these 
signs will persist with relatively minor variations. Marginal or over-lying 
emphysematous breath sounds may be heard. These findings are frequentl}' 
confused by the signs of other complicating lung disease. Occasionally find- 
ings associated with right heart failure secondar 3 >- to extensive pulmonary 
fibrosis may be present. Enlargement of the spleen and lymph glands is 
found not infrequently without apparent clinical causal relationship 
(figure 3). 


Roentgen-Ray 

The most important diagnostic aid to date is the chest roentgen-ray ap- 
pearance (figures 6, 7, and 8). This is brought out by several authors,®^ 
but in particular by Goodwin.®® What may be considered a typical roentgen- 
ray is one that shows a shadowing found in the peri-hilar region, bilaterally 
01 unilaterally, which reaches towards the peripheral lung fields depending 
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COINCIDENT DISORDERS AMONG 128 OIL ASPIRATION PNEUMONIA CASES 


Percent Percent JAjmben 

of cl of 

CSiWrtn AduUt Cote) 


CHILDREN 

73 


I ADULTS [Z] total 
55 — ize 






(Irijuffioent dots given in 6 of the 136 eoeei) 


Fig. 3. 


DIAGNOSTIC FEATURES OF OIL ASPIRATION PNEUMONIA CASES 

TOTAL LIVING AND DEAD 


DEAD - in 

flntufficienl dota 
{n five cases) 
LIVING* 20 


A9*r't S7"Tte"» %'rcy Oit »n C'cis Fifcnoerj Fatty 

e^eo'vJ efvtwn O-l no^w’a* 

faverws^ 
aSD-'ot'cn 


Free Oia"t Alveelor Fibrwis WentTicalien Ly^ph Sp>een 
G<l ceHs eyithcLw— 1 e* cl g<a^ invoLenw^t 


A by far tlie majority of cases have been diagnosed on three factors: 

p_nt, symptoms favoring aspiration, and the presence of large phagocytic monocytes con- 
raming oil droplets found on microscopic section of the lung at autopsy. 
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upon the duration and extent of the disease. The opacity may vary in 
quality from a more or less central consolidation almost of the quality of 
calcification, to a fine haze which towards the periphery is barely denser than 
normal lung shadows. There is, therefore, an outline of involvement 
usually without sharp demarcation. Pneumonic consolidation is the fre- 
quent report after inspection of such a chest film. There is a distinct foreign 
body type of distribution with the right side more affected than the left, the 
lower lung fields more than the upper, and the posterior areas more than the 
anterior. On close inspection these shadows may suggest the fine fibrosis 
and peri-bronchial thickening always present in this disease (figure 8). 

Other conditions to be differentiated by roentgen-ray are Ayerza’s dis- 
ease, bronchiolitis fibrosa obliterans,®'"' pneumoconiosis,-' S3'philis of the 
lungs,®^ and some cases of protracted disseminated hematogenous pulmonary 
tuberculosis. The oil tumors sometimes found in gross pathology may occa- 


PEItCENTAGC 
0r> CASES 


DIAGNOSTIC FEATURES OF OIL ASPIRATION PNEUMONIA CASES 

CHtLDRCN AHD ADULTS WHO DIED 






Fig. 


49 

« 

S4 

41 

li 

S 

l3 


70 


to 


10 


<yROSS-~fiA TH - { ■ ■ KHCftO-PAW 



5. Note that in the adult cases the diagnosis is based on relatively more clinical and 
pathological factors than in the cases of children. 


sionally be identified in the roentgen-ray on retrospection but their shadows 
are difficult to interpret ante mortem. In the present series, the roentgen-ray 
picture is often complicated by the shadows produced by'- other pulmonary 
disorders. 

The final important feature in the roentgen-ray diagnosis is the relative 
lack of change in serial roentgen-rays, with only gradual and minor regres- 
sion being observable over a period of months and y'ears (figures 6 and 7). 


Laboratory and Other Tests 

In the present series of cases almost every laboratory' test has been made. 
They’- are incidental and non-specific. Positive findings are related to the 
associated disorders. The blood lipoids do not reveal any clue to the exist- 
ence of this condition. 




OIL ASPIRATION PNEUMONIA AND PNEUMOLIPOIDOSIS 1335 

The sputum examination (centrifuged, blocked, sectioned and stained) 
for the presence of free oil droplets or for phagocytic cells enclosing fat 
droplets is of interest, should be done, but is not diagnostic by itself. Sev- 
eral authors have reported positive findings in this examination (figures 
4 and 5). However, Quensel in numerous normal lungs and in sputa of 
normal persons reports that he frequently found fat substances, free and in 
the alveolar epithelial cells. 



Fig. 6. (Case 1.) Chest roentgen-ray upon first admission reported as show- 
ing lack of change over films taken elsewhere in May, July and September of the 
same year. 


In one of the cases herewith reported, these findings were at first posi- 
tive, but later even bronchoscopic suction failed to yield material for exam- 
ination, which may indicate a change from free drainage of lipoid substances 
earlier in the disease to the later stage where the lipoids are deposited, en- 
trapped and fixed in the lunsf 

o 
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Although mention has been made of possible lessened vital capacity in 
this condition, no record of actual estimation has been found in the entire 
reviewed literature. In one of my cases in which the vital capacity estima- 
tions were made, the results were normal and approximately the same during 
an interval of six months. 



Fig. 7. (Case 1.) Greater detail of June 1937 chest roent- 
gen-ray at margin of involvement of the right lung showing areas 
of condensation and rarefaction probably corresponding to areas of 
oil or lipoid infiltration with normal lung tissue intervening. Note 
the fine fibrosis. 


Chemistry 

Identification of the offending agent in the lung specimen has frequently 
been made in this series of cases but not, however, as frequently as the oppor- 
tunities would warrant. Even more frequently a non-qualified fatty sub- 
stance has been identified by means of the usual fat stains. Several authors 
(as Pinkerton,^® Ikeda,“® and Fischer- Wasels have gone into detailed 
chemical study of the pathological material by the combination of stains, 
Ciaccio’s method, solubility, iodine number, fatty acid content, and Nicol 
prisms (figures 4 and 5; table 4). 
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Quantitative estimations and differentiations of the lung -fats found have 
also been made, and compared with the normal fat content of normal and 
diseased lung, show results in quantity and quality unlike that in other 
known lung disease. 

A detailed discussion of the fat chemistry is not the scope of this paper 
but it may be emphasized that it is by means of chemical analysis that final 



Fig. 8. (Case 1.) Chest roentgen-ray upon second admission eight months 
later still showing a lack of change and typical in appearance of oil aspiration 
pneumonia or pneumolipoidosis. 


diagnostic proof is obtained and the suggestion presents itself that further 
chemical studies will confirm or refute the differentiation here suggested be- 
tween oil aspiration pneumonia and pneumolipoidosis, exogenous and endo- 
genous. 


Pathology 


The diagnostic findings are limited primaril}'- to those found in the lungs 
and secondarily to those found in the lymphatic system, and here, mainly in 
the regional lymph nodes and occasionally in the spleen. If one considers 



1338 


PHILIP G. C. BISHOP 


exogenous and endogenous varieties and the possibility of a faulty fat metab- 
olism or lipoid dyscrasia, then the examination of all organs and tissues 
available at post mortem should be made and fully reported in the hope that 
findings may be correlated which will confirm or refute the existence of two 
clinical varieties and of a metabolic disturbance (Houck “). 

The gross appearance of the lung usuall}'- presents a mixed pathological 
picture. The specifically involved portions appear as yellow mottled areas 
over the pleura. These areas may be very small and discrete or may involve 
one or more entire lobes of the lung, depending upon the duration and extent 
of the disease. On palpation these areas are firm and rubbery. On cut 
section of the lung gross oil is occasionally found and sometimes, as noted 
by several authors, has a characteristic fish odor ® when the offending agent 
was fish liver oil. At other times gross oil is noted when the cut surface is 
scraped with the knife. If this is the case, scrapings may be placed on a 
slide and stained for fat, yielding a quick and important diagnostic finding. 
I should like to recommend this simple test (as done by Thomas and 
Jewett as a routine postmortem procedure. 

On cut surface, the involved areas have a white, yellow, or orange- 3 "ellow 
appearance unlike the usual picture of pneumonia. These areas may be 
discrete or may gradually merge into the adjacent lung tissue. Calcifica- 
tion has occasionally been noted, as has necrosis ” and hemorrhage. Al- 
most invariably, however, this pathological picture is obscured by pneumonia, 
atelectasis, or emphysema. It is rarely uncomplicated at autopsy. 

The microscopic picture varies according to the type of offending agent 
involved and it is well to refer to Pinkerton’s article for a detailed de- 
scription of the varieties. 

The progressive lesion produced may be described briefly as follows : Free 
droplets of fat or oil are found in the alveolar spaces. Large mononuclear 
phagocytes appear which take up this substance. The droplets and the oil- 
or fat-laden phagocytes permeate the septal and interstitial tissues and finally 
enter the lymphatics. They may thus reach the regional lymph nodes and 
eventually through the larger lymph channels or through alveolar capillaries 
they may reach the spleen through the general circulation. They may also 
fill the atrial spaces and extend into the bronchioles and bronchi. Con- 
comitantly, there is a change in the alveolar epithelium which is transformed 
into a low cuboidal type. In the septa and interstitial tissue, progressive 
fibrosis takes place (figures 11 and 12). Up to this stage, the picture may 
well represent a pneumolipoidosis of endogenous or early exogenous nature. 
By this time the phagocytic activity has progressed to the state where co- 
alescence of the individual cells has taken place to produce giant cells. The 
fibrosis is one of the outstanding pathological features of this disease and 
may progress to the extent of 'forming gross bands traversing the pulmonary 
field or even shrinking an entire lobe down to a fibrous residue (Fischer- 
Wasels®^ and Bodmer and Kallos®). Round cell infiltration is found here 
and there in the microscopic section, sometimes to the extent of forming 
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new lymph follicles, particularly along the lymph channels in the walls of 
alveolar capillaries and of the bronchioles, as demonstrated by Pinkerton/® 
When the regional lymph nodes are invaded, they may be enlarged with 
very little fibrosis and small tubercle-like nodules may be visible but the 
lipoid invasion can at best only be suspected on gross pathologic examination. 
Microscopically, a scattering of oil droplets is found in the periphery of the 
follicle and in the sinuses. Scattered through the spaces of the node may 
be seen macrophages with carbon and oil globules (Thomas and Jew- 
ett^oi. t 7) When the spleen is involved,'® a similar picture is found. 



Fig. 9. (Case 2.) Bedside chest roentgen-ray taken 13 days before death 
showing \vhat was interpreted as right lower lung pneumonia with pyopneumothorax 
and chronic thickened parietal pleura from base to apex. Microscopic section taken 
from this right lower lung area. 


Pathogenesis 

^ Proof of the actual pathogenesis of the various types found in the con- 
ditions under discussion rests with the pathologists. Briefly, the following 
summary may be offered ; 

1. In oil aspiration pneumonia, with mineral oil in some form being the offending 
agent, there is a foreign body aspiration reaction. iMineral oil is a bland hj'drocarbon. 
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It distributes itself finely dispersed. When placed in the mouth, pharynx, trachea or 
nose, the opportunity for insidious aspiration under conditions favoring this accident 
readily occurs. Usually no harm is done because respiratory movements, ciliary 
actions, and reflexes leading to coughing and clearing of the throat, rid the respiratory 
channels of the oil. However, in the absence or diminution of these defensive 
mechanisms the oil may reach and fill the alveoli and in so doing may produce a pneu- 
monic process by : 

a. Carrying infection down into the finer lung structures ; 
h. Blocking bronchial drainage and trapping oil and bacteria; 
c. Lowering local resistance to bacteria (by devitalizing the cells). 

In surviving cases, there is a gradual resolution of the pneumonic process with a 
stationary, residual fibrosis. There is perhaps a partial removal of oil by resumption 
of bronchial drainage in small amounts taking place over a period of time — and by 
migration of the oil phagocytes into the lymphatic channels. 

2. In pneumolipoidosis of exogenous nature, the processes are probably similar 
except that here, in addition, hydrolysis and absorption take place, furthering the clear- 
ing of the lesion, leaving a residual fibrosis as in the oil cases. In addition the pul- 
monary damage done may be partly caused by the action of bacterial lipase on the 
offending lipoid. (Suggested by Pinkerton.) 

3. In pneumolipoidosis of endogenous nature, the fat deposition and accumulation 
in the lung depend on the underlying cause, which is in some instances partly known — 
as in : 

c. Certain alveolar exudates of long standing (from cell degeneration in chronic pneu- 
monic or suppurative pulmonary conditions). (Compare with Permar '^®) ; 
h. Certain types of hepato-splenomegalic disorders : Gaucher, Nieman-Picks, etc. ; or, 
in the special form of splenomegaly and lipoid-histiocytosis reported by Bloom ® 
(cited by Pinkerton), with foam cells found in the lung, spleen, thymus and 
other organs; 

c. The pulmonary manifestations of Hand Schiiller-Christian disease, reported by 

Rowland,®® and Sundelius ®® (of 63 cases, 14 showed pulmonary involvement — 
22 per cent) ; 

d. Certain cases of lipemia (Houck ®^). 

The pneumolipoidosis of endogenous nature may ultimately be found to be: (1) Dif- 
ferent manifestations on the basis of an underlying systemic lipoid dyscrasia; or, (2) 
Different clinical entities on the basis of an imbalance of oxidase and lipase cell 
metabolism. 


Phagocytes 

The origin of the large mononuclear phagocyte is still under discussion. 
An endothelial origin (from blood and lymph vessel lining cells) is favored 
by Mallory,®® Permar,” and Haythorn.'*® Briscoe, Sewell,®^ Guieysse- 
Pellissier,'*® and Faure-Fremiet favor the opinion that these cells are derived 
from alveolar lining cells (of mesenchymal origin). A third group, Mac- 
Callum,®' Delafield and Prudden believe tliat cells of both origins occur. 
Pinkerton ‘® believes that the alveolar phagocytes are macrophages of the 
same origin as macrophages in other organs ; that they are specialized endo- 
thelial cells, histiocytes and blood monocytes. They do not come from 
ordinary vascular endothelium. Westhues,^®® in an admirable paper report- 



1344 


PHILIP G. C. BISHOP 


ing his experiments, concludes that both endothelial and alveolar lining cells, 
and to some extent histiocytes, are the original cells from which are derived 
the large mononuclear phagocytes found in the lung. 

Prophylaxis and Treatment 

These headings are purposely grouped together as it may be justifiably 
stated that the best therapy is prevention. Bearing in mind the vast oppor- 
tunity for insidious aspiration of oil or lipoids through the life of a civilized 
man, the relative rarity of the disease is apparent. Rather than to condemn 
or ban the use of oil or lipoid agent medication or to limit food intake to 
that of low fat content — both tasks that are practically speaking impossible 
— it becomes the duty of every doctor to impress upon his patients that care 
and common sense should be practiced in the Use and in the method of ad- 
ministration of oil and lipoids. 

As most doctors will have found upon inquiry, no harm is done provided 
the patient is in good general condition and provided self-administration is 
carried out under correct instructions or medical supervision. 

When an agent is prescribed, the following suggestions are of value: 

1. The agent preferably should not be administered before retiring. 
The material may trickle down into the trachea and bronchi and insidious 
aspiration may occur in this fashion during sleep. 

2. When the patient is confined to bed, flat on his back, utmost caution 
should be exercised in the amount, frequency, and duration of adminis- 
tration. 

3. In cases of subdued or absent reflexes from whatever cause, substi- 
tution therapy should be used and oil and lipoid agents abolished. They 
should be abandoned during the presence of symptoms favoring aspiration. 
This is particularly true in severe debilitating diseases and those conditions 
affecting the normal reflexes of the throat and of deglutition. 

4. In suspected cases of pneumolipoidosis, iodized oil for bronchographic 
purposes should be deferred as a process that may add insult to injury in 
spite of the fact that the vegetable oil base in iodized oils is relatively harmless. 

5. In infants with conditions favoring aspiration it is best to use fat free 
formulas. 

There is no specific treatment known. The main therapy consists of 
adequately treating the associated disease or disorder. If the diagnosis is 
suspected early, during the period of administration, perhaps discontinuance 
of the agent and postural drainage may be beneficial — at least as a preventive 
measure. At a later stage, by the nature of the disease, postural drainage is 
a useless procedure. 

Bronchoscopy as a therapeutic measure is of little value. In the early 
cases, there may be free drainage; in the later stages the lesion is beyond 
the reach of the bronchoscope. 
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Radio-therapy has been used in several cases but this should rather be 
warned against as it may augment existing fibrosis. 

Activity should be reduced to conform to the disability resulting from 
the pulmonary involvement. Passive respiratory exercises may perhaps be 
tried. The more strenuous forms (blow bottles) are best avoided as in- 
effectual with regard to the fibrosis and are probably further debilitating 
in producing or increasing emphysema and possibly leading to right heart 
strain or failure. 

So much for pneumolipoidosis of exogenous nature. Rational therapy 
of pneumolipoidosis of endogenous nature, except when the underlying cause 
may be known, must await further development by biochemists and path- 
ologists of knowledge of lipoid metabolism that may indicate the patho- 
genesis of the disease entities in tliis group. 

Prognosis 

The usual cause of death is the accompanying disease or disorder. The 
prognosis in an uncomplicated case is usually good, leaving the patient with 
a varying degree of pulmonary fibrosis and with a corresponding limitation 
in his activities, but not such usually as to preclude the average normal 
activity. 


Case Reports 

Case 1. A white man, aged 40, bank employee. First admitted to St. Luke’s 
Hospital September 1936. Onset of the present illness dates back to 1928 when 
patient began to receive treatments for sinusitis. Had been using a paraffin oil base 
spray at least three times a day, one application always at night before retiring. This 
procedure was followed over a period of eight years. 

In the same j^ear, 1928, he had several operations with removal of turbinates and 
sub-mucous resection in addition to treatments and irrigations of ethmoidal, sphenoidal 
and antral sinuses. 

He was in general good health except for three or four sinus flare-ups during 
the year, accompanied by fever up to 102° F., lasting three to seven days. He was 
conscious of occasional post-nasal drip. He was able to attend to business regularly 
with the exception of the few days during these acute flare-ups. 

In May 1935 the patient was aware of fatigue, suffered some loss of weight (4 or 
5 pounds) and felt generally run down. 

In January 1936 he had what he thought was another sinus flare-up. It started 
with a “ grippy ” feeling which progressed into prostration with chills and fever up 
to 105° F. The sinus irrigations were clear at this time. Dr. Adams at Katonah, 
N. Y., believed the patient had pneumonia or a bronchopneumonia of an unusual type 
inasmuch as he had no cough, expectoration, hemoptysis, chest pain, dyspnea or pal- 
pitation. With no sputum available, a pneumococcus typing was not done. There 
was a numerical variation in leukocytes that was not diagnostic. 

The patient recovered in 26 days but felt too tired to resume work until May 
1936. He worked for a few days and then began to run a low-grade fever again, 
101° F., which continued for about a week with occasional nausea, vomiting and 
exacerbation of sinusitis. He failed to gain and now noted dyspnea after moderate 
exertion. 
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Dr. Adams at this time (September 1936) suspected an oil aspiration pneumonia 
and referred the patient to the Medical Service of Dr. Lewis F. Frissell at St. Luke’s 
Hospital. Roentgen-rays taken in May, July and September of this year were briefly 
interpreted as unresolved lesions of the lung with little change noted in the series of 
pictures. 

On admission to the Hospital the patient was a well-developed and well-nourished 
man and did not appear acutely or chronically ill. The positive findings on physical 
examination were: Temperature 99° F. ; weight 138; diminished resonance below the 
ninth rib posteriorly on the left, with fine moist rales at the posterior left base and in 
the left axilla to the anterior axillary line. Breath sounds and voice were normal. 
There was a slight diminution of resonance below the right clavicle; blood pressure 
was 120 systolic and 70 diastolic and pulse 88. There was a slight dorsal scoliosis: 
moderate sized hemorrhoids were found. 

Nose and Throat Consultation ; Left middle turbinate removed; right middle tur- 
binate partly removed; ethmoidal and sphenoidal sinuses were clean; on irrigation, 
both antra gave clear returns; tonsillar re-growths in both fossae; rest of the ex- 
amination negative. 

Roentgen-Ray Examination : The chest plate showed the heart, aorta and dia- 
phragm to be normal. The left lung field revealed consolidation involving the lower 
half of the lung. On the right there was a consolidation extending from the lower 
pole of the right hilum down to the diaphragm and out almost to the periphery. Com- 
pared with the former films, the right sided lesion appears stationary; the left, how- 
ever, more extensive. (Figures 6 and 7.) Roentgen-ray of the sinuses showed 
chronic mucosal thickenings of both antra. The other sinuses were clear. Electro- 
cardiogram showed a relatively normal tracing. Vital capacity was 81.4 per cent 
(September 1936). Other laboratory findings were essentially negative. 

Urine negative; Wassermann and Kline tests negative; urea N 14.7 mg. per cent; 
sugar 100 mg. per cent; CO 2 51.9 volumes per cent; stool negative; malaria-hunt nega- 
tive; hemoglobin 100 per cent; red blood cells 5,000,000. The leukocytes were 7,800 
with 68 per cent polymorphonuclears ; 28 per cent lymphocytes ; 4 per cent transitionals. 
The count rose to 13,000 with a subsequent drop to 10,000 without increase in the 
polymorphonuclears. Sputum was negative for tubercle bacilli on three occasions. 
Free oil droplets were found in the sputum examination twice on consecutive days 
although no cellular elements were found. The patient had no expectoration so these 
specimens were obtained by clearing the throat in the morning on arising. 

Treatment : The patient was on bed rest with a regular diet. Until the oil drop- 
lets were found in the sputum he received four nightly doses of mineral oil (oz. 1). 
He had no complaints and slept well and was discharged from the hospital in October 
1936, after 11 days. 

He returned under the care of Dr. Adams with occasional visits to Dr. Forbes 
of New York, for checks on his sinus condition; Dr. Forbes also made a broncho- 
scopic examination without any positive findings. Nothing was seen from which 
a biopsy specimen could be obtained. No abnormal secretions were found. The 
bronchi were patent and normal in appearance. A suction specimen from the lower 
bronchi revealed no visible fat droplets. 

Upon recommendation the patient went to Arizona for four months. There 
were no constitutional or respiratory symptoms during this period except for the 
following: Weakness and fatigue, mild dyspnea on moderate exertion, pulse elevation 
to 126, occasional low-grade fever 99° F. to 99.2° F., elevation of blood pressure to 
140 systolic and 90 diastolic; weight remained stationary. The vital capacity was 
now 79 per cent six months after the first estimation was done. Examination of the 
lungs revealed dullness at the left base extending to the left axilla with harsh and 
loud breath sounds and prolonged expiration. There were numerous medium to fine 
moist rales. On the right side there were occasional moist rales in the axilla and at the 
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level of the scapular angle. Roentgen-ray examinations remained unchanged. A 
bronchogram with iodized oil was suggested to rule out the possibility of bronchiec- 
tasis but wras not done. 

Upon return (June 1937), the patient submitted to hospitalization at St. Luke’s 
Hospital for a check-up. He still complained of lassitude, fatigue and mild dyspnea 
on exertion. He was afebrile, had a normal pulse rate, and except for a moderate 
elevation of tlie white blood cells, the blood picture was normal and the blood chemistry 
unchanged. Sedimentation rate at this time was 19 mm. in one hour and the blood 
cholesterol was 222. Sputum was not produced spontaneously but a five day speci- 
men collected by forced morning cough was negative for fats by stain, and a section 
made from blocked concentrated sputum sediment showed only a small amount of 
debris but nothing that would take the fat stain. Postural drainage produced no 
bronchial elimination. The gastric contents concentrated for tubercle bacilli were 
negative. A chest roentgen-ray taken at this time, June 1937 (figure 8), showed no 
change. Since the last discharge, June 8, 1937, the patient has remained at home. 
When last heard from, May 1938, he was still complaining of lassitude, fatigability 
and dyspnea on mild exertion. 

This case is reported as representative of oil aspiration pneumonia in a living 
adult. 

Case 2. This is a white man (Jewish), aged 60, storekeeper. Admitted to the 
Neurological Service of Dr. R. G. MacRobert and transferred to the Chest Service 
of Dr. G. Thorburn at Lennox Hill Hospital in September 1936. Onset of the 
present illness dates back to 1925, when the patient had a sudden loss of consciousness 
and a left hemiplegia. There was gradual improvement and the patient was soon able 
to walk about. In 1931 the patient found he was unable to talk and had difficulty in 
swallowing. He was unable to protrude his tongue and noticed inequality of facial 
musculature. There was again gradual improvement. The patient had a fear of 
being alone and of entering subways. At one period, dysphagia was such that he had 
to be fed through a stomach tube. He showed a gradual loss of weight. Four weeks 
prior to demise the patient had a slight cold which incapacitated him totally. He 
grew very weak and, although he tried to cough, was unable to expectorate. He ran 
a continuous elevation of temperature. He felt more comfortable in the orthopneic 
position. With his cough and fever, he also had headaches, vertigo, occasional 
vomiting and fainting spells. 

Checking the history, the following information was obtained from the widow 
in March 1938: The patient had been very constipated for the 11 years preceding his 
death and over this period of time took one tablespoonful of mineral oil every night, 
using thus many quarts of it as a laxative. At times, this medication was alternated 
with other laxatives, cascara, milk of magnesia, pills, etc., up to two weeks before 
deatli. He had never used nose drops or spra)’S. The patient’s history included the 
usual childhood diseases (measles, mumps, whooping cough, colds, tonsillitis), and he 
always had had a slight non-productive cough. He had urgency and frequency of 
urination. 

On physical examination, the patient was tliin to emaciation. The temperature 
was 103° F. and the pulse 100. The patient had difficulty in breathing. Examination 
of the chest revealed dullness at the right base, and a general scattering of mucous 
rales over both lungs, finer and more distant over the right base. Vocal fremitus was 
conserved throughout. Heart examination was unsatisfactory due to over-lying 
mucous rales. Blood pressure was 108 S 3 'stolic and 68 diastolic. Generalized weak- 
ness with slight muscular atrophy and loss of strength was found particularly marked 
on the left side. Teeth were in very poor condition. He was unable to move his 
tongue which was found flabby to touch. Phar^mgeal reflexes and palatal movements 
were absent. Sense of touch in the posterior pharynx was present but diminished 
compared with the touch sense of the buccal cavity membranes. Dysarthria was 
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found. The speech was stammering and stuttering. Test phrases were impossible. 
Equilibratory tests were well performed. The handwriting was good. The deep and 
superficial reflexes were present and active. Abdominal reflexes were absent. No 
abnormal reflexes elicited. No signs of meningeal irritation, no sensory disturbances, 
no disturbance of stereognosis, baragnosis or topognosis. The pupils were equal but 
did not react to light; the right pupil was larger than the left. Fundi showed slight 
arteriosclerotic changes on the right. Examination of the other cranial nerves re- 
vealed poor subjective and objective taste. Movements of the facial muscles were 
impaired on the left. Poor articulation of labials. Absent pharyngeal reflexes 
bilaterally; impaired swallowing; impaired movements of tongue with inability to 
protrude, it. Subsequent examination of the chest revealed signs indicative of thick- 
ened pleura with or without fluid in the right chest. Fluoroscopic and roentgen-ray 
examination of the chest showed areas of dense triangular shadowing below the 
right hilum and pleural effusion with at least three fluid levels, one of these levels 
half way up the thorax. Generalized thickening of the pleura on the right side and 
patch consolidation shadows on the left lower lung field. The roentgen-ray was 
interpreted as a pneumonic process of the right lower lobe with possible collapse of 
the right lower lobe with over-lying effusion or pus and a hypostatic bronchopneu- 
monic process on the left (figure 9). Several taps were attempted, finally producing 
thick, green, foul pus and tube drainage was instituted. 

Laboratory examinations revealed a leukocytosis of 16,900 white cells with 96 
per cent polymorphonuclears. The blood chemistry was negative (Urea N 12.7, 
creatinine 0.5, uric acid 2.7, and sugar 142 mg. per cent; CO- 56.7 volumes per cent). 
Urinalyses showed some albumin and occasional hyalin casts. The chest fluid showed 
no growth in anaerobic or aerobic cultures. The patient ran a septic temperature 
from 101° to 103° F. with a terminal rise to 105° F, The nurses’ notes revealed the 
fact that the patient was unable to expectorate. He showed great difficulty in swal- 
lowing even sips of water and choked at times on ingestion. He developed a de- 
cubitus ulcer over the coccyx. No oil or lipoid agent was administered during hos- 
pitalization. 

The patient died October 12, 1936. 

The autopsy, excluding head examination, was made the following day. The 
anatomical diagnoses were : Encapsulated empyema, right pleural cavity ; interlobar 
abscess of right lung; diffuse bilateral bronchopneumonia; generalized arteriosclerosis; 
coronary sclerosis; dilatation of right ventricle; chronic passive congestion of liver; 
chronic passive congestion and fibrosis of spleen; renal arteriosclerosis; dilatation of 
stomach ; and decubitus ulcer. Cause of death : Diffuse bilateral bronchopneumonia 
and arteriosclerotic cardiorenal disease. 

The examination of the thorax revealed 150 c.c. of turbid yellow serofibrinous 
fluid in the left pleural cavity with a few pleural adhesions to the diaphragm. Sec- 
tion revealed yellow-gray consolidation of left lower lobe and lower half of left 
upper lobe. The right lung was adherent everywhere to the chest wall. Upon break- 
ing through the adhesion a large cavity was revealed over-lying practically the entire 
right border of the lung. The cavity contained a moderate amount of green-yellow 
pus. Upon removal of the lung, a second small cavity was found; both cavities were 
encapsulated. The parietal pleura was greatly thickened and leathery in quality. 
The empyema did not perforate the parietal pleura. A third abscess about 3 cm. in 
diameter was located between the upper and middle lobes and was separate from the 
empyema cavities. There was pus in the upper right bronchus. The lower and 
middle lobes were firm and on section revealed yellow-gray consolidation. 

On microscopic examination, the following note was made : “ Lungs ; Congestion 
and infiltration with small round cells and polymorphonuclears. The lung presents a 
peculiar foamy appearance as if the alveoli and interstitial tissues contained a great 
deal of fat. (Figures 10 and 11.) When stained with Scharlach R, this is demon- 
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strated to be the case.” (This slide was not preserved.) The liver showed moderate 
congestion and numerous focal areas of fatty degeneration. The spleen was inter- 
preted as chronic splenitis with deep congestion and fibrosis. (No foam cells were 
seen.) 

This case is reported as representing oil aspiration pneumonia with autopsy 
findings. The fact that no paraffinoma or giant cells nor extensive gross fibrosis 
were found in spite of 11 years’ administration of oil may be explained on the basis 
of insidious aspiration of small amounts of oil over a long period. Massive accumu- 
lation may have been prevented by the cough reflex. Although the patient was unable 
to expectorate, he probably raised the oil to the pharynx and swallowed it. Perhaps 
a more likely explanation is that tlie aspiration of the oil took place during the shorter 
period (four weeks) of his last illness prior to admission to the hospital. 

Case 3. White, male infant, eight days old, admitted to St. Luke’s Hospital, 
Pediatric Service of Dr. Elmer F. Johnson because the parents noted symptoms 
similar to those of a brother, five months of age, who had died one year previously 
with amyotonia congenita. The child had had no other illnesses, was breast-fed for 
two days aind since then had been on bottle feeding. (Formula not stated.) 

The patient showed good development and nutrition and weighed 8 lbs. 10}i ozs. 
It was noted that the patient had a weak cry, had jerky respirations and was lying 
motionless. The musculature was flabby, spine poorly supported when picked up; 
the fontanels were open and there were cephalo-hematomata of the parietal regions ; 
knee jerks were not obtained and there were no plantar reflexes. A biopsy from the 
right gastrocnemius muscle led to the diagnosis of amyotonia congenita. 

The routine laboratory examinations and skin tests were negative except for a 
leukocytosis of 13,300 with a relative lymphocytosis (62 per cent lymphocytes). 

Subsequent examinations revealed a cretinoid appearance with a rather large 
tongue. Skeletal muscles were weak, particularly the spinal group, and the baby did 
not move the extremities; fontanels and sutures were wide open. The chest was 
flattened laterally with an outward flare at the base, but the lungs were clear through- 
out hospitalization. The child did not take feedings very well and occasionally 
vomited and regurgitated the evaporated milk formula. During these episodes the 
vomitus was apparently aspirated as the baby turned very cyanotic and stopped 
breathing. The foot of the bassinet was elevated in an attempt to prevent aspiration. 
Examination of the throat was negative so it was believed that the difficulty in swal- 
lowing was due to the general condition. The infant was afebrile during the period 
of hospitalization. Symptomatic treatment, regulation of feeding, and thyroid extract 
did not result in any improvement. 

The final note reads as follows : “ For the past three weeks, the baby has had 
jerky respirations and periods of being cyanotic and at times is gray in appearance, 
and has been constantly so the past three or four days. During the last 24 hours the 
baby vomited some of the feedings and had severe attacks of deep cyanosis and periods 
of cessation of breathing. He died during one of these attacks on the twenty-fourth 
day of hospitalization.” 

An autopsy was done eight hours post mortem. On opening the chest, no fluid 
was found in either pleural cavity. The pleural surfaces were smooth throughout. 
The upper and lower lobes of the right lung were non-crepitant and on section had a 
deep red-gray appearance. The trachea and bronchi of both sides contained coagu- 
lated milk curds. The liver was enlarged. Cut section showed no gross abnormali- 
ties. Spleen was normal and two small accessory spleens were present. Mesenteric 
lymph nodes about the celiac axis were enlarged and soft. No gross abnormalities 
were found in any of the other organs including the brain. The anatomical diagnosis 
was: Amyotonia congenita and bronchopneumonia, right upper and lower lobes. 

Microscopic examination of tlie lungs showed collapse of many of the alveoli 
while others were filled with desquamated swollen septal cells, monoc 3 -tes, blood and 
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serum. Other alveoli were filled with polynuclear cells in areas scattered about the 
vicinity of the bronchioles. Scattered through portions of the lung were areas which 
showed free droplets and large mononuclear cells. Many of these mononuclear cells 
showed fat droplets, some of them completely filled, producing the typical “ signet 
ring ” effect of fat replaced cytoplasm with peripheral!}' placed and flattened nucleus. 
This section stained positively with Scharlach R (figure 12). The liver showed some 
congestion of the sinusoids in the region of the central veins. The medulla of the 
adrenal showed a dense supporting tissue with areas of fatty degeneration. The an- 
terior and posterior columns of the spinal cord in the cervical, thoracic, and lumbar 
regions revealed a paucity of ganglion cells which, however, appeared normal in 
architecture. Muscle sections revealed minute muscle cells perfect in structure but 
diminished in size, alternating witii normal or slightly hypertrophied cells. 

Microscopic diagnosis: Amyotonia congenita; bronchopneumonia. 

This case is reported as representative of pneumolipoidosis of exogenous nature. 

Case 4. Male infant, 23 months old, white, admitted to St. Luke’s Hospital 
August 27, 1934, to the Pediatric Service of Dr. F. Elmer Johnson, with a history of 
moderate fever for five days. 

The child was listless and apathetic and had vomited on one occasion only. One 
dose of castor oil had been given for constipation at the onset of the illness five days 
before. The baby took all its feeding poorly. 

The past history revealed that the baby had cod liver oil at the age of three 
months. The amount and the duration were not stated but it was stopped because of 
vomiting. 

On examination the baby appeared acutely ill and was very irritable. Shallow 
respirations and occasional cough were noted. 

Examination of the chest revealed dullness, broncho-vesicular breath sounds and 
a moderate number of moist rales over the right lower chest. There were slight 
rosary nodes in the ribs. 

Roentgen-ray examination revealed consolidation of the lower outer two-thirds 
of the right upper lobe which on subsequent examination extended through the whole 
right upper lobe and right middle lobe (figures 13 and 14). During his stay in the hos- 
pital the baby became more apathetic, listless and exhausted. There was a low-grade 
fever, from 98° F. to 101° F., with a disproportionately high pulse rate. Bilateral otitis 
media developed necessitating myringotomies. From the varying physical signs the 
clinical impressions were listed as bronchial pneumonia, localized pneumothorax, right 
lung abscess and fibrotic lung. Neurological signs developed which at the time led to 
consideration of a brain abscess, frontal lobe involvement. The child was fed by 
Levine tube for 16 days. However, he was fed fluids without milk or other fat sub- 
stances and later on 50 per cent protein milk alternating with liver juice. Only once 
was mineral oil % oz. given through the tube. 

The nurses’ notes state that the Levine tube and the feedings through it were 
taken rather well without vigorous effort to remove it. The child was variously de- 
scribed in the nurses’ notes as being irritable, nervous, toxic, coughing, and, without 
the Levine tube, would present a definite feeding problem. Fluids were poorly taken 
due to restlessness, crying or coughing, or else were refused entirely or taken only 
with forcing. The stomach was lavaged every three hours prior to feeding. The 
child gradually lost ground and died on the thirty-first day of hospitalization with a 
terminal temperature of 103° F. and a pulse rate of 156. 

The autopsy was performed within 12 hours of death. The body was definitely 
undernourished but well developed. There were no palpable lymph glands. The 
right lung was heavy, 175 grams, and adherent to the diaphragm and to the posterior 
lateral chest wall. 

On section of the right lung numerous cavities from 0.5 to 1.5 cm. were found 
containing thick creamy purulent fluid. The confluent areas consisted of saccular 
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dilatations of the small bronchi whose walls were fibrous and non-collapsible. The 
surrounding lung was closely packed with confluent, pale, firm, consolidated granular 
areas and bronchopneumonic infiltration. The left lung weighed 75 grams, was 
moderately congested and showed a fresh infarct 1 cm. in diameter. The liver was 
markedly enlarged (600 grams), pink, soft, with a very greasy cut surface. The 
spleen was soft, edematous and slightly congested and showed distinct lymphoid mark- 
ings. There was slight hypertrophy of Peyer’s patches and the mesenteric nodes 
were enlarged, soft and slightly congested. 



Fig. 13. (Case 4.) Chest roentgen-ray of case reported for discussion 
taken on day of admission showing a maximum pneumonic involvement of tlie 
lower lateral portion of the right upper lobe. 


Anatomical diagnosis: Right suppurative bronchiectasis with multiple abscess 
cavity formation; right bronchial pneumonia with pleurisy: infarct left lung; cerebral 
congestion and edema; fatty degeneration of the liver and healed rickets. 

On microscopic examination, the section of the right lung showed large mono- 
cytes in the alveoli which stained positively with Scharlach R. Other alveoli were 
filled with Scharlach R stained droplets and cellular elements. Scharlach R stained 
fat was also found in the septa intracellularly. In some areas there was confluence 
of the stained droplets. Infrequently fine concentric staining was seen in parts of the 
capillary wall. Definite cuboidal alveolar lining epithelium was found here and there. 
There was much round cell infiltration, sometimes perivascularly, and at times packing 
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alveoli with an interspersion of Scharlach R stain. In the areas thus involved there 
was a fine fibrosis and a teased out appearance of the stain. No stain was found in 
the blood vessels, bronchioles or bronchi (figure 15). 

In the follicular centers of the mesenteric lymph node a few large mononuclear 
cells were occasionally seen with large pale nuclei and pink cytoplasms (H. and E. 
stain). A rare vacuole was seen now and then only. In the liver the parenchymal 
cell cytoplasm was entirely replaced with large discrete droplets. The cells were filled 
or distended with fat (vacuolated), pushing the nucleus to the periphery and flattening 
it in many instances. 

The other microscopic findings are omitted for the sake of brevity. 



Fig. 14. (Case 4.) Roentgen-ray taken four days later showing an increased 
, involvement of the right upper lobe and the Levine tube in situ. 


This case has not been included in the above summarized series of cases 
but is reported separately for discussion of diagnosis. Several “ diagnostic 
features ” favoring the diagnoses under discussion are presented : 

1. One-half ounce of mineral oil given during hospitalization through Levine 
tube. 



Fig. 15. (Case 4.) Microscopic section. Note large mononuclear cells in alveolar 
spaces. Also in the septal tissue (upper right field). Several of these mononuclear cells 
show vacuoles either from phagocytic activity of exogenous lipoid or from fat denosit hv 
disturbance in oxidase lipase cell metabolism. Note also alveolar cuboidal lining eDithelhim 
The monocytes and phagocjdes here seen stain positively with Scharlach R 
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2. One dose of castor oil given at onset of illness, live days before admission. 

3. Cod liver oil had been given at the age of three months. 

Several conditions favoring aspiration are presented : Listlessness, 
apathy, vomiting, irritability, cough, neurological signs, feeding difficulty, 
and Levine tube feeding with lavage every three hours. 

Physical signs and chest roentgen-ray examinations although not “ typi- 
cal ” do not preclude the diagnosis under discussion. The complicating 
otitis media and pneumonia (bronchial) are supporting diagnostic factors. 
The gross pathologic examination does not reveal any typical picture. The 
microscopic examination of the involved lung, however, does show large 
phagocytic monocytes some of which have enclosed fat- (or oil-) staining 
droplets. There is evidence of transition of alveolar lining cells to the low 
cuboidal type. Fibrosis is also present. On the basis of the above, it may be 
questioned whether this is a case of early reaction to mineral oil (oil aspira- 
tion pneumonia) , or an endogenous accumulation of cell lipoids following a 
prolonged chronic pulmonary infection (pneumolipoidosis of endogenous 
nature). 


Summary 

Review of 136 Cases Mentioned or Reported in the Literature 

The terms oil aspiration pneumonia and pneumolipoidosis are suggested 
as covering the various phases of this clinico-pathological entity. The dis- 
order is relatively rare in occurrence but conservatism in statistics is recom- 
mended until a larger series of fully reported cases is available. The clinical 
diagnosis is not based on any distinctive features but on a combination of 
facts : 

1. A definite history of the use of an oil or lipoid agent. 

2. The presence of symptoms or conditions favoring aspiration, especially 

important where lipoids of food may be the offending agent. 

3. Symptoms are mainly those of associated diseases or disorders which are 

most frequently found to be respiratory tract infections and other 
infectious diseases, central nervous system disorders, impaired gen- 
eral condition, and feeding or swallowing difficulties. Usually there 
is a combination of two or more of these disorders. 

4. Physical examination reveals no specific signs. There is usually some de- 

gree of nutritional disturbance. Rapid respirations are frequently 
recorded. Fever, if present, is usually low-grade and the chest signs 
are those of the usually associated respiratory infection. 

5. The roentgen-ray is of the greatest diagnostic value but may often be 

difficult to interpret due to other pulmonary diseases. A lack of 
change over a long period of time in serial chest roentgen-rays is an 
important point. 
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6. Sputum examination for free oil droplets or large phagocytic monocytes 

containing fat or oil should always be done in suspected cases. 

7. Interval vital capacity estimations are recommended. 

The gross and microscopic pathology is briefly described. 

Final diagnostic proof is obtained b)' identification of the offending agent 
by chemical analysis of the oil or lipoid in the involved lung tissue. It is 
further recommended that scrapings from the cut surface of lungs in all 
cases of lung examinations be streaked and stained for fat at the time of 
autopsy. If the above test is positive, qualitative and quantitative chemical 
analysis for fats should be done. 

The pathogenesis of oil aspiration pneumonia and pneumolipoidosis of 
exogenous nature and pneumolipoidosis of endogenous nature is briefly 
touched upon. 

The best therapy is prevention. Recommendations on prophylaxis are 
made. The treatment is mainly that of the associated disease or disorder. 

Prognosis is dependent upon the accompanying disease or disorder. In 
uncomplicated cases, the prognosis is good. 

Four cases are reported. 
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THE DIAGNOSIS OF POLYCYTHEMIA 


By William Dameshek, M.D., and Henry H. Henstell, 

Boston, Massachusetts 

Polycythemia vera is a relatively “ new ” disease. Although first de- 
scribed by Vaquez ^ in 1892, it did not become generally known until after 
the appearance of Osier’s articles in 1903 and 1908."'® Since that time, it 
has usually been considered a rarity ; evidence for this is present in the very 
few references to the disease from year to year in the world’s literature. 
Among the various hematological conditions listed in the Quarterly Cumu- 
lative Index Medicus, polycythemia ranks close to the last. Even in the 
last few years, with the evident great interest in the various disorders of 
the blood, the number of references per year for this disease is small. 

The rarity of this disease may be more apparent than real. In the last 
nine years, at a relatively small hospital (about 200 beds), we have had the 
opportunity of studying at least 20 cases; in the past two years alone, 11 new 
cases have been seen. Since the diagnosis of polycythemia had not been 
suspected in several of these cases until after years of observation by many 
physicians, it is possible that the apparent rarity of the condition is at 
least in some measure due to its lack of recognition. The purpose of the 
present paper is to point out certain prominent symptom-complexes of the 
disease. At times, these may be so outstanding as to lead to an erroneous 
diagnosis. Analysis of our cases suggests that data leading to a correct 
diagnosis can usually be obtained from the history and physical examination. 
Careful consideration of the laboratory findings has further led to criteria 
for the establishment of a definite diagnosis of the condition and for dif- 
ferentiating the doubtful from the true case of polycythemia. 

The symptoms of polycythemia are in all probability due to great over- 
loading of the entire circulation with blood with resultant sensations refer- 
able to the head, the cardio-vascular system, the gastrointestinal tract, and 
the extremities. Iri some cases, a great multiplicity of symptoms is present 
with the result that neurasthenia may be diagnosed ; in most cases, however, 
emphasis is placed by the patient on one bodily system or another.^ In these, 
such diagnoses as migraine, brain tumor, and peripheral vascular disease may 
be made. In the following case reports, emphasis is placed upon the great 
differences in symptomatology from case to case. 

A. Cases with "Peripheral Vascular Disease'’ Outstanding. In these 
three cases, the outstanding feature for two to six years was a marked dis- 
order of peripheral blood vessels. It is possible, to be sure, that the vascular 
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disorder bore no relationship whatever to the polycythemic state or that a 
” primary ” disorder such as thromboangiitis obliterans might secondarily 
result in polycythemia through the development of vascular changes in the 
marrow (Reznikoff et al.®). This might conceivably have been the state of 
affairs in the first case of this group (Maurice G.)- In the second case 
(Nathan W.) the lack of large vessel involvement, and the extremely high 
platelet count in the presence of relatively slight elevation in the red Cell 
count suggest the possibility of “ platelet polycythemia” or “ thrombophilia ” 
with multiple small peripheral vascular thromboses,® In the third case 
(Dora P.) the diagnosis of erythromelalgia was entertained for years. 
Since the sensations of pain, warmth, and tingling 'of the legs are common 
to both polycythemia and the rather poorly defined disorder of erythro- 
melalgia, the possibility of polycythemia should be suspected when the diag- 
nosis of erythromelalgia is made. In any event, symptoms of peripheral 
vascular disease are common in polycythemia.” 

Case 1. Maurice G., a 40 year old Russian-Jewish canary peddler, first entered 
the hospital on August 10, 1928 with mild left hemiplegia. In 1927 he had developed 
cramps in the right leg and a sensation of coldness in the right big toe. He soon 
noticed increasing difficulty in walking because of claudication in the right leg. At 
another hospital in August 1927 the distal half of the right big toe was found to be 
reddish blue and very tender to touch. The diagnosis of thromboangiitis obliterans 
was made and lumbar sympathectomy of the first, second, third, and fourth ganglia 
was performed with some relief. The red cell count at this time was recorded as 5.24 
million. In August 1928 he noticed tingling sensations and jerky motions of the left 
arm and leg and in a few days developed paralysis of these extremities. At the Beth 
Israel Hospital at this time, the diagnoses of thrombophlebitis of the right leg and 
cerebral thrombosis with left hemiplegia were made. Because of the findings of 
splenomegaly and a slightly elevated erythrocyte count (hemoglobin 106; red blood 
cells 5.42 to 6.79 million) the possibility of polycythemia was considered. In No- 
vember 1929, he complained of pain in the epigastrium radiating to the sternal region 
and down the left arm. It was felt that he was suffering from coronary thrombosis. 
At this time, the hemoglobin concentration was greater than 100 per cent, erythrocytes 
varied from 7.54 to 10.0 million, and the blood-platelet count was close to 1.0 million 
per cu. mm. In June 1930 the complaints of vertigo and headache were outstanding. 
The patient was now plethoric with reddish cyanosis of the lips : the tongue large and 
thickly coated; the mucous membranes congested; the liver edge felt four fingers’ 
breadth, the splenic edge three fingers’ breadth below their respective costal margins ; 
and the erj'throcytes elevated between 7.20 and 9.70 million per cu. mm. The urine 
showed a very slight to a slight trace of albumin. In 1932 the red cell count was con- 
sistently in the neighborhood of 10.0 million. Treatment with occasional venesec- 
tions, spleen extract, Fowler’s solution, roentgen-radiation of the bones, and phenyl- 
hydrazine were all tried at various times but without much relief. Finally, he refused 
to take medication and insisted on occasional venesections which gave temporary symp- 
tomatic relief. In 1933, 1934, and 1935 he had frequent spells of vomiting. In April 
1935 severe hematemesis occurred, following which the erythrocjTe count dropped 
from over S.O million to 4.2 million. A large gastric ulcer was found bj' roentgen-ray. 
For several months after this episode, and Avhile on a Sippy regime, he showed a re- 
duction in hemoglobin and an erjThrocj-te count between 5.0 and 5.5 million. The ob- 
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Headache 

Migraine 

Vertigo 

Visual (especially 
colored scotomata) 

Cardiorespiratory 

Abdominal pain 

Constipation 

— 

Ulcer 

Paresthesias 

Extremities 

Bleeding tendency 

Thromboses 

Weakness 


\ 



DIAGNOSIS OF POLYCYTHEMIA 


1363 


Table II 


Signs 


Plethoric appearance 

Distended retinal veins 

Large, geographic tongue 

Congested buccal mucous membranes 

Hepatomegaly 

Splenomegaly .■;••• 

Vascular disturbances of the extremities. . 
Blood pressure 


Every case 
Every case 

1 . 3 , 6 , 8 , 11 , 12 , 13 , 17 , 19 , 20 
Every case 

1 , 2 , 3 , 4 , 6 , 8 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 
1 . 3 , 4 , 5 , 6 , 7 , 8 , 10 , 11 , 12 , 13 , 14 , 16 , 18 , 19 , 20 


1 . 2 , 3 , 4 , 
1 

11 , 18 

2 

3 

4 

5 

122/80 

130/85 

170/100 

180/120 

215/120 

9 

230/140 

6 

7 

8 

10 

170/80 

136/90 

126/84 

140/88 

120/85 

11 

12 

13 

14 

15 

130/80 

150/80 

130/104 

170/110 

130/90 

16 

17 

18 

19 

20 

200/100 

200/100 

150/90 

148/100 

165/110 


servations in this case following this severe hemorrhage were the basis for our use of 
the iron-deficiency regimen in the treatment of polycythemia.* 

Case 2. Nathan W., a Russian born Jewish waiter, aged 45, came to the Medi- 
cal Clinic of the Out-Patient Department on March 30, 1935, complaining of pain and 
blueness of the toes of both feet. Three years previously he had been examined at 
another hospital for pain and discoloration of the second toe of the right foot. The 
diagnosis of thromboangiitis obliterans was made and there was slow improvement 
with Buerger’s exercises. In 1933, there was return of pain, burning, and cyanosis of 
several toes of the right foot with beginning gangrene of the third toe. He was 
treated with continuous dry heat and there was again gradual improvement. He 
managed to continue at work until February 1935 when the symptoms of pain and 
burning returned in the second toes of both feet and therapy with the Pavex boot was 
recommended. Examination in the out-patient department showed a plethoric man 
with a barrel-shaped chest. The liver edge was felt two fingers’ breadth below the 
right costal margin; the spleen could not be felt. The distal halves of both feet 
showed red, blue, and violet discoloration with very slow blanching 'when the legs 
were raised. The dorsalis pedis and posterior tibial arteries of both feet were readily 
palpable. The blood pressure was 130 systolic and 85 diastolic. Routine laboratory 
data showed hemoglobin (Tallqvist) 85 per cent, and a negative urine examination. 
The diagnosis of thromboangiitis obliterans was made and the patient referred to the 
wards in April 1935 for further study and treatment. 

It was concluded that he was suffering from arterial occlusion involving only the 
small blood vessels of the feet. The diagnosis of Buerger’s disease was considered 
most likely, although Raynaud’s disease was considered a possibility. Hematological 
studies showed: hemoglobin (Sahli) 115 per cent; red blood cells 7.00 million; white 
blood cells 18,900; and a marked increase in platelets as seen from the smear. The 
urine was negative. A platelet count done several days later was 2.85 million; fur- 
ther counts ranged from 3 to 6 million per cu. mm. ( !). In view especially of the 
latter finding, it was felt that the primary disorder was polyc 3 -themia, the chief cellular 
element involved being the platelets rather than the red cells or leukocytes. The local 
changes in the small arteries were felt to be due to the extremely high platelet count 
and the consequent tendency to thrombosis together with increased viscosity’ of the 
blood incident to the elevated hemoglobin and erythrocyte counts. 

Further studies confirmed these impressions: the percentage volume of the plate- 
lets (thrombocytocrit) was 3 (normal about 0.5 per cent) ; sternal bone marrow 


* Appendix. 
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biopsy showed an extreme increase in megakaryocytes (which dominated the sections) ; 
roentgen-rays of the feet failed to show calcification of the arteries; the blood volume 
was 10,150 c.c. (120 c.c./kg.) ; and striking relief in symptomatology occurred when a 
venesection of 500 c.c. was instituted. However, this relief was short-lived and he 
complained of constant burning pain of the soles of the feet. In June 1935, the fourth 
right toe was the site of impending gangrene, the other toes being markedly cyanotic. 
The erythrocyte count was now 8.65 million. As no relief of symptoms occurred with 
heat and two venesections, he was transferred to an institution for chronic disease. 
Here he was given 1 to 2 injections of 300 c.c. of 5 per cent salt solution intravenously 
every week for about eight weeks with such striking relief in symptoms that he was 
able to return to his occupation as a 'waiter in January 1936. He has since been fol- 
lowed in the Blood Clinic, and has been kept symptom-free on an iron-deficiency 
regimen together with the occasional use of 5 per cent hypertonic salt solution intra- 
venously. 

Case 3. Dora P., a 57 year old Russian-Jewish housewife, was admitted to the 
hospital in 1932 because of severe constant pains in the legs which had begun about 
five years previously. For many years she had been troubled with excruciating head- 
aches coming in spells every one to four weeks and always associated with severe 
vomiting. These severe intermittent headaches which were probably “ migraine ” 
disappeared suddenly at the time of the menopause. Since then, however, she fre- 
quently complained of a dull and more constant headache. She had also suffered 
from vertigo, weakness, backache, and since her menopause in 1925, from hot flashes. 
She had been told by several physicians that her symptoms were due to “ high blood 
pressure” and “change in life.” Symptoms referable to the legs had become the 
dominating feature in 1928. With walking, standing, or sitting (i.e. whenever the 
legs were in a dependent position) there was usually an unbearable “burning sen- 
sation worse than the associated slight pain. The burning and pain were usually 
worse in hot weather and with hot baths and were greatly relieved by cold bathing. 
She had been treated for a few years for flat feet, varicose veins, etc. without relie^ . 
On admission to the Surgical Service (private) of the hospital in 1932, the diagnosis 
of erythromelalgia was made. Blood examinations showed hemoglobin 85 per cent, 
red blood cells 5.82 million; white blood cells 15,600 with 82 per cent polymorpio- 
nuclears. Preliminary injection with novocaine of the right sural nerve caused com- 
plete relief of symptoms ; this was accordingly followed by section of the same nerve. 
For a few months there was complete relief of burning and pain followed, however, 
by identical symptoms in the other leg. She continued to complain of headac e, 
vertigo, and pain and burning in the unoperated leg, and was observed several times 
in the Out-Patient Department. In 1934 a red cell count was found to be 7.6U 
million, and she was admitted to the hospital on March 25, 1934, foi study and trea - 
ment of polycythemia. 

The patient presented a plethoric appearance with deeply reddened mucous mem- 
branes and lips and dilated conjunctival blood vessels. The veins of the fundi were 
distended; the tongue was thick, large, and heavily coated. The heart was s ig t y 
enlarged to the left but was otherwise normal. The edge of the spleen was felt 
about three fingers’ breadth below the left costal margin. The liver could not be e t. 
There were marked varicosities of both legs. In the dependent positioi^ the e 
(unoperated) leg became strikingly red and seemingly filled with blood. ^ The boo 
pressure was 190 systolic and 100 diastolic. The urine showed no albumin or sugar 
and no casts were demonstrated. The blood showed hemoglobin 116 per cent, red 
blood cells 7.60 million; white blood cells 14,000; polymorphonuclears 84 per cent, 
platelets 1,350,000. 

A single venesection of 500 c.c. brought the red cell count to 6.2 million. The 
patient was then given phenylhydrazine hydrochloride in dosage of 0.030 gm. three 
times daily until the red cell count dropped to 4.50 million. One month after the be- 
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ginning of treatment the pains in the legs had almost entirely disappeared. She was 
now able to walk without difficulty and the burning sensations had gone. There was 
also complete relief of headaches and vertigo. Since then, the patient has been mod- 
erately well, the chief disturbing feature being the tendency to multiple thromboses of 
varicose veins. 

B. Cases with " Cardiovascular Disease ” Outstanding. In the two 
cases which follow, the outstanding symptoms related to the heart. Was 
the polycythemic state the primary condition or did it follow chronic car- 
diovascular disease? The incidence of marked polycythemia in adult heart 
disease is rare, although it may not infrequently be present in right-sided 
heart failure associated with disease of the pulmonary artery (“ Ayerza’s 
disease Hypertension and left ventricular failure were present in each 

of the two cases described below, and it seems quite unlikely that the cardio- 
vascular disease was the cause of the polycythemia. The increased blood 
volume in the disease, the increased mass of circulating blood, and the 
marked increase in viscosity of the blood are all important factors in in- 
creasing the work of the heart and thus in leading to premature coronary 
disease.’^’- The occurrence of multiple thromboses, both arterial and venous, 
in polycythemia is quite frequent and is brought out particularly in Case 4. 

Case 4. Sarah S., a Russian born Jewish housewife, aged 53, came to the Out- 
Patient Department in July 1929 complaining of palpitation and vertigo. In 1927 
she had suddenly developed severe pain in the left lower leg accompanied by bluish 
discoloration. At another hospital the diagnoses of hypertension, hj'pertensive heart 
disease, generalized arteriosclerosis, and possible femoral vein thrombosis were made. 
At the Out-Patient Department in 1929 she stated that palpitation, vertigo, and nausea 
had recently become so distressing that she had taken to bed. The physical examina- 
tion was stated to be essentially negative except for a blood pressure of 170 systolic 
and 120 diastolic. The hemoglobin (Tallqvist) was 75 per cent. The diagnoses of 
hypertension and neurasthenia were made. In September 1931 she was admitted to 
the House Service where she complained of severe headache, vertigo, palpitation, pre- 
cordial pain, and frequent attacks of syncope. A week before admission the left 
thumb had suddenly become painful, numb, and discolored. Examination at this time 
showed a plethoric appearance, injected conjunctivae, congested mucous membranes, 
and cyanotic lips. The retinal veins were distinctly widened, and there was moderate 
sclerosis of the retinal arteries. The heart was enlarged (apex 14.5 cm.) and a harsh 
systolic murmur was present at the apex. The peripheral arteries were all per- 
ceptibly thickened and tortuous, and the blood pressure was 180 systolic and 120 
diastolic. Both the liver and spleen were felt two fingers’ breadth below their respec- 
tive costal margins. The fingers and toes were congested and cyanotic. 

The urines showed traces of albumin, the sediment being negative. The blood 
showed: hemoglobin 145 per cent (Sahli); red blood cells 9.41; white blood cells 
8,300; polymorphonuclears 79 per cent, lymphocytes 18 per cent, monocytes 1 per cent, 
eosinophiles 2 per cent; platelet count 2.2 million. The blood icteric index was 17.5, 
coagulation time 7 to 17 minutes, bleeding time 2% minutes, fragility test 0.44 to 0.32 
of NaCl solution, hematocrit 0.76, mean corpuscular volume 80 cu. micra, blood volume 
6370 C.C., plasma volume 1400 c.c. The basal metabolic rate was 4-9 and — 6 per 
cent, and the gastric analysis showed from 40 to SO units of free hydrochloric acid. 

Numerous venesections were performed and then phenylhydrazine was admin- 
istered until the red count remained at a level of about 5.0 million per cu. mm. The 
patient returned to the hospital in February 1932 complaining of generalized pains 
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and attacks of vertigo and syncope. The hemoglobin was now 124 per cent, and the 
red cell count 9.15 million. Shortly after a venesection of 500 c.c. she complained of 
severe pain in the chest and arms. There was an extreme drop in blood pressure and 
serial electrocardiograms showed the changes characteristic 'of coronary thrombosis. 
Complete heart block developed. The blood non-protein nitrogen at this time was 53 
mg. per 100 c.c. No further venesections were performed. Fowler’s solution in 
large doses gave no relief. 

In October 1932 she showed the signs of cardiac decompensation; blood pressure 
was 210 systolic and 125 diastolic; the retinal arteries were almost occluded. In 
December 1932 she began to have severe attacks of dyspnea. It was difficult to con- 
trol the erythrocyte count which was constantly between 8 and 9.5 million. In 1933 
she died at another hospital. 

Case 5. Rebecca W., a 64 year old Russian-Jewish housewife, was admitted to 
the hospital on May 18, 1934. In 1923 she complained of vague symptoms, and hyper- 
tension was discovered. In 1926 a cholecystectomy was performed at another hos- 
pital ; the red cell count was normal. In 1933 she was treated for heart disease at the 
same hospital ; the blood pressure was 230 systolic and 140 diastolic. For 10 months 
she had complained of orthopnea, substernal oppression, attacks of wheezing and 
coughing, and occasional spells of vertigo, in one of which she was unconscious for 
about one-half hour. Examination in May 1934 disclosed extreme bluish redness 
of the face, nose, ears, lips, and tongue. Ophthalmoscopic e.xamination showed hyper- 
emic optic discs with blurring of the disc margins. The retinal veins were greatly 
dilated and the arteries extremely tortuous. Flame-shaped hemorrhages were present 
in each eye. Crepitant rales were present at the bases of both lungs. The heart was 
somewhat enlarged to the left and sj'stolic murmurs were present over the mitral and 
aortic areas. Although the liver could not be felt, the edge of the spleen descended 
three fingers’ breadth beneath the left costal margin. The fingers were greatly red- 
dened and swollen. The peripheral arteries felt moderately thickened and tortuous. 
The blood pressure was 200 systolic and 125 diastolic. Laboratory findings were as 
follows: urine, heavy trace of albumin with occasional hyaline and granular casts; 
hemoglobin 170 per cent (Sahli) ;'red blood cells 11,000,000; white blood cells 12,300; 
hematocrit 0.76; mean corpuscular volume 70 cu. micra; blood cholesterol 384 mg. 
per 100 c.c. ; ’phthalein test 40 per cent; basal metabolic rate -|- 38 per cent; the electro- 
cardiogram showed coronary changes. 

A venesection of 500 c.c. was done on the sixth day. Following this procedure 
the patient became stuporous and could not be aroused. Right hemiplegia accom- 
panied with Cheyne-Stokes breathing soon developed. Another venesection of 500 c.c. 
was done on the seventh day. The temperature rose to 105° F. and the patient ex- 
pired. Autopsy showed marked generalized arteriosclerosis, cardiac hypertrophy 
(left), coronary sclerosis, myocardial fibrosis, bronchopneumonia, chronic vasculai 
nephritis and congestion of the kidneys, multiple renal cysts, acute duodenal ulcer, 
congestion of tlie small intestine and liver, softening of the brain (anterior left cere- 
brum, two areas) and one area of hemorrhage in the right cerebellum with throm- 
bosis of the anterior cerebral artery. 

C. Cases zvitJi Symptoms Referable Chiefly to the Central Nervous 
System. Symptoms referable to the central nervous system are present in 
almost every case of the disease. In some instances, they are outstanding^ 
and so severe as to make the consideration of brain tumor a serious one. 
Although in none of our cases were the symptoms of this degree of severit)^ 
an examination of the records of another hospital showed that in a number 
of cases, brain tumor was at first suspected, although the final diagnosis was 
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polycythemia vera. Occasionally, the differential diagnosis between the 
two conditions is extremely difficult since both polycythemia and intracranial 
neoplasm may result in lethargy, headache, vertigo, scotomata, blurring of 
vision, congestion of the retinal vessels and papilledema. Colored scotomata 
were commonly present, particularly when the red cell count was above 8.0 
million. 

Case 6. Jacob G., a 65 year old Russian-Jewish unemployed inmate of a home 
for the aged, began to have severe headaches in 1927. In 1931, he developed right 
hemiplegia and was confined to another hospital where the diagnosis of hypertension 
was made. In October 1932, when he came to the Out-Patient Department of this 
hospital, he complained chiefly of severe headache, vertigo, tinnitus, and colored 
scotomata, together with increasing nervousness, insomnia, and weakness. Other 
symptoms were dyspnea, slight precordial pain, palpitation, constipation, and pares- 
thesias of the hands and feet. Examination at this time disclosed a plethoric ap- 
pearing man. The heart was somewhat enlarged, the aortic second sound accentuated, 
and a rough systolic murmur was heard over the entire precordium, principally over 
the aortic region. The blood pressure was 190 systolic and 90 diastolic, and the 
peripheral arteries were greatly sclerosed. The laboratory data were as follows: 
hemoglobin 124 per cent; red blood cells 8.96 million; white blood cells 12,400; poly- 
morphonuclears 84 per cent; platelets 1.24 million. With reduction of hemoglobin 
concentration and red cell count to approximately normal figures, there was complete 
subsidence of all the symptoms. These recurred with relapse to polycythemic levels 
and were again relieved by multiple venesections. 

Case 7. Robert S., a 39 year old Russian-Jewish storage battery worker, was 
referred to the Out-Patient Department in February 1937 by his family physician who 
had made the presumptive diagnosis of polycythemia. The patient had noticed in- 
creasing sluggishness in the past year, and readily fell asleep at times during the day. 
He found it hard to concentrate on simple problems and had noticed a rather marked 
change in his disposition so that he became readily angered. In the past month he 
had developed frequent spells of dizziness and was often nauseated. On one occasion, 
he vomited. For a month also he had noticed frequency of urination and nocturia 5 
to 6 times. Physical examination showed a very plethoric-appearing man with ex- 
tremely red face, hands, and feet and congested, somewhat bluish mucous membranes. 
The retinal veins were greatly congested and the reflexes were hyperactive. Neither 
the spleen nor liver was felt. Involuntary t%vitchings of the muscles of the arms 
and legs were noted at times. At another visit, the spleen was just palpable. The 
blood pressure was 136 systolic and 90 diastolic. The laboratory data were as fol- 
lows: hemoglobin 150 per cent (Sahli) ; red blood cells 8.0 to 8.7 million; white blood 
cells 12,000; hematocrit 74 to 80 per cent; platelet count 400,000 to 800,000; blood 
viscosity 13.4 (normal 4-5). The urine showed a trace of albumin, the sediment 
was negative. With the induction of an iron-deficiency regime, there was complete 
symptomatic relief. 

Case 8. Gussie F., a 49 year old Austrian-Jewish housewife, was admitted to 
the hospital in October 1933. In 1905 she was treated for chlorosis at another hos- 
pital. Beginning in 1931, at about the time of menopause, she complained of severe 
hot flashes, headache, vertigo, and tinnitus. In 1932, following extraction of a tooth, 
she bled profusely for 36 hours ; hemorrhage was finally controlled by packing. The 
headache and spells of vertigo became worse and were at times associated with momen- 
tary loss of memory. In 1933 she developed involuntary' twitching of the fingers 
which would cease when attention was directed to this peculiar motion. For two 
years, she had visited several phy'sicians and a variety of diagnoses had been made: 
menopause, neurasthenia, cerebral arteriosclerosis. Three months before admission. 
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she was constantly' flushed and red ; her lips became extremely full and dry so that 
she was constantly either biting or licking them. She became increasingly dyspneic 
and complained of palpitation and fatigue. She lost her appetite, developed severe 
epigastric distress and constipation and had nocturia. Two weeks before entry, she 
had a severe spell of vertigo lasting several hours and associated with complete 
amnesia. She was finally seen by a physician who, noticing her plethoric appearance, 
did an erythrocyte count, found it elevated, and made a tentative diagnosis of poly- 
cythemia. She was referred to the hospital on October 4, 1933, for observation and 
therapy. Physical examination revealed an extremely red face. The conjunctivae 
were deeply injected and the venules over the cheeks greatly dilated. The lips were 
purplish in color, the gums intensely red, the tongue large, “beefy,” and deeply fis- 
sured. The retinal veins were extremely' dilated. The lungs were normal. The 
heart showed no enlargement. A rough systolic murmur was present over the apical 
region. The liver and spleen were both felt three fingers’ breadth below their re- 
spective costal margins. The reflexes were hyperactive but otherwise normal. A 
“ Parkinsonian ” type of tremor of the fingers was present and there was also constant 
licking and biting of the lips. A neurologist suggested involvement of the basal 
ganglia. 

The laboratory data were as follows: urine, trace of albumin, no casts; blood: 
hemoglobin (Sahli) 118 per cent; red blood cells 10.2 million; white blood cells 10,800: 
platelets 2,500,000 per cu. mm.; differential count of the leukocytes: polymorpho- 
nuclears 81 per cent, lymphocytes 14 per cent, monocytes 3 per cent; eosinophiles 1 
per cent, basophiles 1 per cent. Blood non-protein nitrogen was 41 mg. per cent. Basal 
metabolic rate was -f- 5 per cent. In the second week of the patient’s stay, thrombo- 
phlebitis of the veins on the inner aspect of the left thigh developed. Several vene- 
sections were performed and Fowler's solution administered, although this was later 
discontinued. On phenylhydrazine hydrochloride and more recently on an iron 
deficient regime there has been complete disappearance of all her symptoms. 

D. Cases zvitli Gastrointestinal Syviptonis Outstanding. In common 
with the remainder of the body, the gastrointestinal tract shares in the gen- 
eral plethoric condition. Congestion in the various abdominal organs pro- 
duces various types of symptoms referable to the liver, spleen, stomach, or 
intestines. Constant pain, apparently due to hepatic congestion, was present 
in Cases 11 and 12. In the first of these cases, the right-sided pain led to 
a diagnosis of appendicitis and the patient was operated upon; in the second 
case, the diagnosis of gall bladder disease was for some entertained. 
Many of the patients complain of pain or a heavy sensation ,in the region 
of the spleen (Case 10). The co-existence of peptic ulcer .with polycy^- 
themia has been commented upon b}’’ several observers^® In our senes, 
peptic ulcer was found in four cases and suspected in another case. At 
times, the symptoms of the ulcer dominate the picture, as in Cases 9 and 13. 

Case 9. Samuel W., a 63 year old Russian-Jewish storekeepei, was admitted on 
August 11, 1930, complaining of generalized abdominal cramps of four days dura- 
tion, together with vomiting and obstipation for 1 day. Prior to this illness, he ha 
considered himself in good health. Examination showed a decidedly plethoric ap- 
pearance, emphysematous lungs, greatly thickened brachial and radial arteries, b ooc 
pressure 140 systolic and 88 diastolic, and abdominal distention with spasm in t e 
region of the umbilicus. Blood examination showed hemoglpbin 130 per cent (San i) , 
red blood cells 8.8 to 9.95 million; white blood cells at first 20,600, later 9,100; plate- 
lets 594,000. The urine showed a very slight to slight trace of albumin. A gastro- 
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intestinal series showed duodenal ulcer. The sharp attacks of abdominal pain con- 
tinued and finally led to a laparotomy on September 25, 1930, at which time a per- 
forating duodenal ulcer with peritonitis was found. A posterior gastro-enterostomy 
was performed, following which the patient developed massive collapse of a lung 
and ied three days after operation. Autopsy revealed the presence of four deep, 
punched-out ulcers of the duodenum, adhesive peritonitis, bronchopneumonia, possible 
luetic aortitis, and considerable congestion of all the abdominal viscera. 

Case 10. Frank R., a 58 year old Russian Jewish storekeeper, was admitted to 
the hospital on August 13, 1931, complaining of a “ lump ” in the left upper part of 
the abdomen. Although he had complained of this symptom for several years a defi- 
nite diagnosis had not been made. During the eight months before admission, the 
lump in the left upper abdomen had grown noticeably larger and during that time he 
complained of a feeling of epigastric fullness after meals, constipation, gastric dis- 
tress, profuse sweating, moderate itching of the skin, and slight dysuria. In tlie past, 
he had bled severely from the “tonsils” (cause unknown); from the rectum, neces- 
sitating at that time hospitalization; and from the gums upon extraction of teeth. 
Headaches had been present for years. Examination revealed an extremely ruddy 
color of the skin, and deeply congested buccal mucous membranes and pharynx. 
The lungs showed increased resonance (interpreted as emphysema). The heart 
showed moderate hypertrophy. The spleen was greatly enlarged, being palpated 
below the umbilical line. The liver edge was not felt. The hands, fingers, and finger- 
nails were very florid and ruddy. The hematological findings were as follows: 
hemoglobin 124 per cent; red blood cells 7.36 million; white blood cells 21,300; poly- 
morphonuclear cells 81 per cent; platelets 1.14 million; bleeding time 3 minutes; 
coagulation time 7 minutes. The basal metabolic rate was -j- 50 per cent. The urine 
showed a very slight trace to a trace of albumin. 

Since the teeth were found to be extremely carious, e.\traction was thought advis- 
able, Severe hemorrhage took place when a few teeth were extracted. The red cell 
count dropped to 4.45 million and the hemoglobin to 86 per cent (Sahli), the leuko- 
cyte count rising to 48,000. Ten teeth were extracted during three sittings, and on 
each occasion bleeding was profuse, requiring packing and pressure. Six days after 
the last extraction, the patient felt better and was discharged home. 

Case 11. Sarah M., a 26 year old Russian-Jewish saleswoman, was admitted to 
the private service (surgical) of the hospital on June 13, 1932, because of recurrent 
pain in the right side of the abdomen. Examination showed flushing of the face 
and slight tenderness in the right lower quadrant. The urine was negative, the 
leukocyte count 14,600. Operation was performed and disclosed a hyperemic edem- 
atous appendix and a congested corpus luteum cyst of the left ovary. Appendectomy 
and resection of the left ovary were performed. A large hematoma of the operative 
wound developed with much oozing of blood into the incision. The red cell counts at 
this time were found to vary from 5.3 to 7.3 million, and the hemoglobin was 113 per 
cent (Sahli). The diagnosis of polyc 3 theniia vera was indicated. Pain in the ab- 
domen identical to that prior to operation persisted. Almost a year later (April 
1933), a roentgenologist discovered splenomegaly in the course of a gastrointestinal 
series. Shortly after, the following additional history was obtained. The patient had 
considered herself well until 1929 when she began to have severe headaches associated 
with scotomata, nausea, and vomiting. These were considered to be migraine, and 
indeed her motlier had had identical headaches for manj' years. In 1930 a tooth was 
extracted; this was followed by extreme hemorrhage, finally necessitating packing. 
About tliis time she noticed persistent “redness” of the eyes; an oculist found 
nothing abnormal. In 1931 she noticed that her hands were red, blotch}', and cold 
and apparently swollen. Her feet were also noticeably red, and frequently pained 
her in walking. The headaches became worse and were often associated with spells 
of vertigo and parestliesias of tlie hands, face, and tongue. A nose-and-throat spe- 
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cialist failed to find any abnormal sinus condition. In the early part of 1932 she 
began to have attacks of pain in the right side of the abdomen; these usually began in 
the upper quadrant and radiated downwards. At times they were associated with 
the severe attacks of headache and vomiting. Soon the pain became almost constant. 
In one bout of severe abdominal pain associated with vomiting, a ph 3 'sician made the 
diagnosis of acute appendicitis and she was operated upon, as noted above. The 
pain had continued and had even grown worse. 

On examination in 1933 there was intense redness of the face and neck. The 
conjunctival blood vessels were greatly injected. The fundal veins were greatly 
dilated. The mucous membranes of the lips, mouth, and throat were brilliantly red. 
The tongue was large and well coated. The lungs and heart showed no abnormalities. 
The edge of the liver was felt three fingers’ breadth below the right costal margin 
and was extremely tender. A hard spleen was felt in the comparable position on 
the left. The hands and feet were reddish blue, blotchy, and cold to the touch. The 
dorsalis pedis arteries were readily palpable. The blood pressure was 120 mm. of 
mercury systolic and 80 diastolic. The laboratory data were as follows: urine — no 
albumin, sugar, or casts; blood — hemoglobin 124 per cent (Sahli); red blood cells 
7.24 million, white blood cells 9,800; differential count of the white cells: polj'mor- 
phonuclears 78 per cent (21.5 per cent immature forms) ; lymphocytes 11.5 per cent; 
monocytes 2.5 per cent; eosinophiles 3.0 per cent; basophiles 5.0 per cent. Platelet 
count was 1,500,000 per cu. nim. 

There was satisfactorj' response to plienylhydrazine therapy with resultant diminu- 
tion, and at times cessation, of all of the above symptoms. The abdominal pain dis- 
appeared after the erythrocyte count had remained at a level of about 5.0 million for 
several months. 

Case 12. Charles B., a 52 year old Russian-born Jewish merchant, was first seen 
in January 1935. In 1933 he began to complain of a sense of pressure in the right 
upper quadrant. Since this was accompanied with belching and heart burn and 
failure of the gall bladder to visualize with the Graham test, the diagnosis of gall 
bladder disease was made by his family physician and treatment with a fat-free diet 
instituted. When sense of pressure recurred later, he was studied at another hos- 
pital where a mass in the left upper quadrant was discovered. It was thought this 
might be due to an enlarged kidnej', and two c)'stoscopic examinations were accord- 
ingly done without a definite diagnosis being made. The sense of pressure in the 
right upper quadrant continued, and he consulted various physicians without relief. 
In December 1934, while in bed, he was suddenly seized with severe pain and a vise- 
like sensation in the mid-chest radiating down the left arm and associated with 
severe dyspnea. This attack lasted for seven hours. He was in bed for two weeks. 
At the end of that period, routine blood counts showed hemoglobin 140 per cent 
(Sahli) and red cell count of 6.80 million. Additional history in June 1935 was ob- 
tained of the following: frequent very severe headaches for about four years, coming 
in attacks, lasting two to three days at a time, associated with blurring of vision and 
at times with much belching of gas and nausea. Vertigo was occasionally present. 
The eyes had felt “ heavy ” for about six months. For about a year he had noticed 
paresthesias of the thumb and index finger of the left hand and, for ^ three months a 
peculiar creepy sensation down both arms. His hands had been as red as a beet 
for about IS to 20 years, especially so in tlie summer time. 

Examination disclosed the following: a plethoric appearance; congested con- 
junctivae; widely dilated fundal veins with normal appearing arterip; slight red 
cyanosis of the lips and mucous membranes; a heavily coated, normal sized tongue; a 
tender liver edge felt three fingers’ breadth below the right costal margin and a firm 
spleen three fingers’ breadth below the left costal margin. The heart was slightlj' 
enlarged to the left. The blood pressure was 116 systolic and 70 diastolic. There 
was a dusky coloration of the finger tips. The urine showed no albumin, sugar, or 
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casts. The blood showed: hemoglobin 128 per cent (Sahli); red blood cells 7.69 
million; white blood cells 12,600; differential count: pol 3 TOorphonuclears 93 per cent, 
lymphocytes 5 per cent, monocytes 1 per cent, eosinophiles 1 per cent; blood platelets 
898,000. 

The patient was given phenylhydrazine hydrochloride in dosage of 150 mg. daily 
with resultant diminution in erythrocyte count. When the erythrocyte count had re- 
mained in the vicinity of 5.0 million per cu. mm. for about a month, the sense of full- 
ness in the right upper quadrant and most of the digestive disturbances disappeared. 
There was complete cessation of the violent headaches and visual disturbances which 
had been prominent before. The cardiac condition gradually improved so that the 
patient could continue at his business. 

Case 13. Max C., a 44 year old Russian-Jewish laborer, came to the Out-Patient 
Department complaining of pain in the left upper quadrant, just to the left of the epi- 
gastrium, appearing % hr. after a meal, lasting for about 30 minutes or more, and 
relieved immediately by taking food. For several years he had been constipated and 
had complained of “ gas ” and sour eructations. Other symptoms were headache, 
frequent spells of dizziness, and colored scotomata. Physical examination showed a 
very plethoric appearing man, with dilatation of the superficial blood vessels of the 
skin of the face, the conjunctivae, and buccal mucous membranes. Small nevi of the 
face were present. The tongue was small, shiny, and well coated. The edge of the 
liver was felt one finger’s breadth below the right costal margin, the splenic edge just 
felt. The laboratory data were as follows: hemoglobin 138 per cent (Sahli); red 
blood cells 8.75 million; white blood cells 18,400; polymorphonuclears 87 per cent; 
lymphocytes 8 per cent; monocytes 2 per cent; eosinophiles 1 per cent; basophiles 2 
per cent; platelets 1.74 million; platelet volume 2 per cent; hematocrit 76 per cent. 
Gastric analysis — a maximum of 16 units of free HCl. Blood volume 8,900 c.c. 
Basal metabolic rate -f- 10 per cent. The gastrointestinal series showed a slight ir- 
regularity at the lesser curvature of the duodenal cap, interpreted as a small duodenal 
ulcer. On a modified Sippy regime and multiple venesections, the patient’s symptoms 
completely disappeared and the blood picture became normal. 

E. Cases with ‘^Arthritis” Outstanding. In some cases of polycy- 
themia pains in the joints and limitation in motion make the diagnosis of 
chronic arthritis a definite possibility. This was the situation in two of 
our cases. 

Case 14. Gertrude M., a Russian-born Jewish housewife, aged 50, came to the 
Out-Patient Department on June 4, 1936, complaining of vague joint pains of two 
years’ duration. For six months, the pains had become more severe and were present 
in the lower back, the shoulders, knees, elbows, wrists, and finger joints. For two 
weeks, numbness and tingling of the fingers had been present. The diagnosis of 
chronic arthritis had been made bj- her local physician. Examination at the patient’s 
first visit failed to reveal any abnormalities except possibly an enlarged spleen, and 
a definite diagnosis could not be made. A sedimentation rate was requested. Be- 
cause this was found to be unusually slow, the possibility of polycjnhemia was con- 
sidered. Hematocrit and erythroc 3 Te determinations were respectively 0.62 and 6.16 
million per cu. mm. On June 11, a large spleen and liver were discovered and th6 
tentative diagnosis of poh'cythemia made. The patient was then referred to the 
Blood Clinic where ph 3 'sical examination disclosed a plethoric-appearing woman with 
congested conjunctival blood vessels, a large well-coated tongue, hepato- and spleno- 
megaly (liver and spleen each two fingers’ breadth below their respective costal mar- 
gins), an essentially normal heart, and blood pressure of 170 S3'stolic and 110 dias- 
tolic. The legs and feet showed no abnormalities. The blood showed the following: 
hemoglobin 102 per cent (Sahli) ; red blood cells 6.35 to 7.28 million; hematocrit 0.62; 
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white blood cells 19,700 ; platelets 870,000 to 3.0 million. Because of the high platelet 
count and the consequent possibility of thrombosis, it was thought inadvisable to use 
phenylhydrazine, and the patient was therefore given a course of spray roentgen-ray 
therapy with resultant amelioration in symptoms and slight drop in red cell count. 
She failed to return for further observation. 

Case 15. Mabel F., a Russian-Jewish housewife, was referred to one of us on 
March 13, 1937, the diagnosis of polycythemia already having been established at 
another hospital. In January 1937, she began to have numbness of the legs ac- 
companied by pain in the back and pain radiating from the thighs to the ankles. Soon 
the legs, particularly the left one, became stiff, and she required assistance in getting 
into and out of bed. Finally, she developed constant “grinding” pain in both legs 
and found it difficult to walk about. She was told she had arthritis. In February 
1937 she noticed a heavy sensation in the left upper abdomen and felt a large “ lump.” 
She was admitted to another hospital for study where the “ lump ” was discovered to 
be a very large spleen, and an erythrocyte count of 8.0 million was found. Few other 
symptoms were present except that she had noticed “ sluggishness ” for about a year 
and anorexia and “ gas ” for a few months. The past history was negative except 
that two years previously, following a dental extraction, she had bled for 18 hours, 
requiring packing of the tooth socket. 

Examination on March 13 and at subsequent occasions when the patient was ad- 
mitted to the hospital disclosed a plethoric-appearing woman, with slight cyanosis and 
marked flushing of the mucous membranes and conjunctivae. The retinal veins were 
greatly distended. The tongue was reddened. Examination of the chest, heart, and 
lungs was entirely negative. The liver edge was felt three to four fingers’ breadth 
below the right costal margin; the spleen was extremely large, occupying the entire 
left upper quadrant. The blood pressure was 130 systolic and 90 diastolic. There 
was slight to moderate limitation in motion of the knee joints and the patient pre- 
sented a somewhat spastic gait. The knee-jerks were hyperactive; the vibration 
sensation was normal. The disturbance in gait seemed out of all proportion to the 
physical findings. An orthopedist felt she had somewhat pronated feet and tight 
heel cords. Further observation pointed to a diagnosis of hysteria, at least as an 
associated phenomenon. The laboratory data were as follows: hemoglobin 123 per 
cent; red blood cells 8.63; white blood cells 10,800; polymorphonuclears 82 per cent 
(26 band forms), lymphocytes 6 per cent, monocytes S per cent, eosinophiles 5 per 
cent ; basophiles 2 per cent. One nucleated red blood cell was seen. Platelets were 
362,000; hematocrit 66 per cent. Basal metabolic rate -f-2 per cent; gastric analysis 
— a maximum of 5 units of free HCl after an alcohol test meal; urines albumin 
very slight trace on one of three occasions; sediment negative; non-protein nitrogen 
39 and 31 mg. ; uric acid 4.9 and 4.8 mg. 

After the above studies were completed, the patient was venesected and placed 
on an iron deficiency diet. There was rapid subsidence of the symptorns referable to 
the legs, and within three months there was neither pain nor limitation in motion. 
The patient has remained well on an iron deficiency regimen without further treatment. 

jF. Cases with Nephritis" Outstanding. Polycythemia may be con- 
fused with chronic vascular nephritis. A plethoric appearance may be 
common to both conditions. Furthermore, most cases of polycythemia in 
our series have shown hypertension, slight degrees of albuminuria, at times 
a few casts, and at times a definite although slight elevation in the blood 
non-protein nitrogen (table 3). In one of our cases, the diagnosis of severe 
nephritis seemed quite definite; when polycythemia was later discovered, 
the patient had an excellent therapeutic response following the institution of 
an iron-deficiency regimen. 
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Case 16. Rebecca G., a Russian-born Jewish housewife, aged 70 years, was ad- 
mitted on June 17, 1936, in a state of mental confusion. She had been followed in 
the Out-Patient Department since August 1935, At that time she complained of 
severe headache of one year’s duration, spells of weakness with a sensation of faint- 
ness in the past month, and a shooting pain in the left thigh a week previously, neces- 
sitating admission to the Emergency Ward. At this time albuminuria was discovered 
together with the presence of granular casts. The white blood cell count was 15,000. 
She had frequency of urination together with nocturia, 4 to 5 times. On examina- 
tion the heart was found slightly enlarged, the blood pressure 200 systolic and 100 
diastolic, the abdomen negative, and the urine showed a slight trace of albumin with 
a rare red blood cell and a rare hyaline cast. The blood non-protein nitrogen was 47 
mg. per 100 c.c. The diagnoses of hypertension and chronic vascular nephritis were 
made and the patient placed on a low protein diet. In a few days, on account of re- 
currence of pain in the left leg, she was referred to the Orthopedic Clinic where no 
evidence of arthritis or sacroiliac disease was discovered. She was lost from ob- 
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servation until a second admission to the hospital on July 17, 1936. At that time, the 
following additional history was obtained: dimness of vision for about three years; 
hypertension and headaches for about two years associated with increasing weakness; 
an attack of extreme dyspnea occurring six weeks previously for which she had been 
admitted to another hospital and discharged in four days; extreme weakness for four 
weeks; headache, vertigo, tinnitus, impaired memory, and increasing mental con- 
fusion for about two weeks ; vomiting on the day of entry. 

Examination disclosed a red-faced, restless old woman who was obviously much 
confused. The skin and mucous membranes presented a dusky purplish coloration, 
and several small telangiectasiae Avere present on tlie face. There was bilateral arcus 
senilis and cataract formation. The conjunctiA'ae were greatly injected. The tono-ue 
was thick, dry, and thickly coated. The heart was slightly enlarged to the left. The 
aortic second sound Avas someAvhat accentuated. There Avas an occasional ven- 
tricular extras 3 'stole. The peripheral arteries Avere thickened and tortuous. Blood 
pressure Avas 208 mm. of mercury systolic and 120 diastolic. The lungs showed a 
feAV rales at both bases. The liver edge Avas felt tAvo fingers’ breadth below the right 


1374 


WILLIAM DAMESHEK AND HENRY H. HENSTELL 


costal margin, and tlie spleen, which was thin and rather deep, was felt with some 
difficulty two fingers’ breadth below the left costal margin. There was moderate 
clubbing of the fingers. 

The urine showed a very slight trace to a trace of albumin ; no casts were present 
at this time; specific gravity varied between 1.010 and 1.020. The blood examination 
showed the following; hemoglobin 140 per cent (Sahli) ; red blood cells 10.0 million; 
white blood cells 15,400. Further blood studies confirmed these findings: hemoglobin 
was between 130 and 145 per cent (Sahli) ; red blood cells between 8.7 and 9.7 mil- 
lion; platelets 750,000; reticulocytes 2.5 per cent; hematocrit 70 per cent. Frequent 
venesections were performed with striking benefit to the mental state and finally with 
complete relief of all the other symptoms. 

G. Cases with a Multiplicity of Symptoms Suggesting Neurasthenia. 
The diagnosis of neurasthenia may either be made by exclusion or in a more 
positive fashion when a host of seemingly unrelated symptoms is present. 
In the case to be described the great multiplicity of symptoms suggested 
neurasthenia. The possibility is naturally present that both the “ organic ” 
disease polycythemia and the functional disorder “ neurasthenia ” were present 
together. However, the complete relief of all the sy’mptoms when the blood 
was brought to a normal level, the return of identical symptoms with re- 
lapse to the polycythemic state, and again relief with appropriate therapy 
point to polycythemia as being the definite cause of the numerous symptoms. 

Case 17. Flora S,, a 55 year old Russian-Jewish housewife, first came to the 
Out-Patient Department in 1932. In 1924 she began to complain of frequency of 
urination, nocturia, vertigo, spots before the eyes, ease of fatigue, “ pressing " feel- 
ings in the arms, thighs, chest, and rectum together with numbness and tingling of 
tile fingers. A doctor told her she was suffering from “ change of life ” and high 
blood pressure (blood pressure 215). In June 1932 at the Out-Patient Department 
she presented a flushed face, a large “ geographic ” tongue, a slightly hypertrophied 
heart with a soft systolic murmur, and a blood pressure of 182/108. Several urine 
specimens showed the presence of traces of albumin and occasional hyaline and 
granular casts. The diagnoses of hypertension, early hypertensive heart disease, and 
neurasthenia were made; nephritis was considered because of the urinary finding. 

From June 1932 to October 1933, the patient was treated s^miptomatically in the 
Out-Patient Department, especial emphasis being laid on the neurasthenic state and 
hypertension. In October 1933 a physician suspected tlie possibility of polycythemia 
on account of the patient’s plethoric appearance. The blood showed hemoglobin 
(Tallqvist) 85 per cent; red blood cells 7.89 million; white blood cells 23,000. The 
diagnosis of polycythemia was then made. Further studies demonstrated a warm, 
moist skin, congested conjunctival blood vessels, greatly reddened mucous membrane^ 
large red tongue, cardiac enlargement, hepato- and splenomegaly, and large red 
hands and feet. The laboratory findings were; hemoglobin 150 per cent (Sahli) ; red 
blood cells 8.27 million; white blood cells 13,500; hematocrit 0.67 ; bilirubin 0.97 mg./ 
100 c.c. ; basal metabolic rate -f- 13 per cent. With control of the patient’s hemoglobin 
and red cell counts first by phenylhydrazine, and more recently by an iron-deficiency 
regimen, the patient has lost all of her numerous symptoms and feels entirely well. 

H. Cases with Symptoms Referable to Several Systems or Difficult to 
Classify. As already brought out, most cases of polycythemia present a 
multiplicity of symptoms, although emphasis is usually placed upon one oi 
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another bodily system. In a few cases the complaints are referable to most 
of the systems without any single one being especially selected. 

Case 18. Myer A., a 60 year old Russian-Jewish cantor, first entered the hos- 
pital on June 29, 1929. In 1924 he had been studied at another hospital where the 
diagnosis of polycythemia had been made and the following history obtained: easy 
fatigue for three years, increasing weakness for eight months, increasing dyspnea for 
about two months, gastric distress, and severe pains in the legs. Examination at 
that time showed bluish-red cyanosis of the face, injected conjunctivae, engorged 
fundal veins, deeply red mucous membranes, cardiac enlargement with a systolic 
murmur, splenomegaly (three fingers’ breadth), and clubbed fingers. The blood 
pressure was 150 systolic, 80 diastolic. Hemoglobin was 170 per cent ; red blood cells 
10.7 million; white blood cells 10,500; platelets 350,000. Basal metabolic rate was 
33 per cent. The urine showed a slight trace of albumin. After two venesections 
and one short course of benzol therapy, the patient was discharged from the hospital. 
In 1926 he was troubled chiefly with severe upper abdominal pain and on one occa- 
sion went into collapse. He was later found to have a gastric ulcer which had per- 
forated into the lesser omental sac. In 1927 and 1928 he was troubled chiefly with 
dyspnea, weakness, and pains in the legs. Auricular fibrillation developed, and he 
was thought to have coronary thrombosis. The blood pressure was 150 systolic and 
90 diastolic. The hemoglobin was between 150 and 165 per cent; red blood cells 
between 6 and 10 million. Courses of phen34hj'drazine and roentgen-ray therapy 
were given without definite relief. 

At the Beth Israel Hospital in 1929, he complained of headache, poor vision, in- 
creasing deafness, extreme weakness, marked dyspnea, anorexia, constant right upper 
quadrant pain, and severe pains in the legs chiefly at night. Examination showed a 
very red, roughened tongue, irregular reddened spots on the soft palate, auricular 
fibrillation, and a large liver and spleen. The hemoglobin was 104 per cent (Sahli) ; 
red blood cells 9.0 million; white blood cells 18,000; polymorphonuclear cells 85 per 
cent; blood platelets more than a million per cu. mm.; hematocrit 65 per cent. The 
urine showed a very slight trace of albumin. A sternal bone-marrow biopsy showed 
extreme hyperplasia, particularly of the erythro-normoblastic series. While in the 
ward, he complained chiefly of cramplike pains in the legs mostly nocturnal, unrelieved 
by heat and rest, and relieved somewhat by walking. In 1930 the pains in the legs 
dominated the clinical picture. The dorsalis pedis and posterior tibial arteries were 
readily felt, although they showed evidence of much sclerosis. Treatment for the 
polycythemia with occasional venesections, phenylhj'drazine, etc. was uniformly 
unsatisfactory. 

In 1931, 1932, and 1933, frank congestive failure was present. By 1934 the liver 
and spleen had become greatly enlarged, occupying almost the entire abdomen. At this 
time he showed definite anemia: the red cell count was 3.15 million, hemoglobin 80 
per cent (Sahli). The leukocyte count was normal, the platelets 1.50 million. The 
stained smear showed 10 per cent myelocy^tes, and there was marked variation in size 
and shape of the red cells. Shortly tliereafter the patient died. 

Case 19. Hyman A., a Russian-Jewish tailor, aged 45, first came to the Out- 
Patient Department in 1929 complaining of a lesion of the upper lip of four years’ 
duration. The diagnosis of sycosis (“ barber’s itch ”) was made and many methods 
of therapy were tried without relief. In May' 1932 the patient appeared in the Medi- 
cal Clinic complaining of severe frontal headache of two months’ duration, epigastric 
distress, and constipation. On examination it was noted that the face was flushed 
and slightly cyanotic and that the mucous membranes and conjunctivae were injected. 
The radial arteries appeared to be unusually hard and tortuous. The blood pressure 
was 148 systolic and 100 diastolic. The clinical diagnoses of chronic constipation 
and premature arteriosclerosis were made. The patient continued to complain, and 
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chiefly because of the red color of the face a blood examination was made which 
showed the following: hemoglobin 100 per cent (Tallqvist) ; red blood cells 7.97 mil- 
lion; white blood cells 14,700; polymorphonuclear cells 85.5 per cent; platelets 
815,000. The diagnosis of polycythemia vera was made at this time. Several teeth 
were extracted with tlie resultant loss of a great deal of blood. The patient was not 
seen for one year thereafter. In the Dental Clinic in 1933 he was found to show 
striking congestion of the mucous membranes without any apparent inflammation, 
and again the diagnosis of polycythemia was made. At that time, the hemoglobin was 
108 per cent (Sahli) and red blood cells 9.18 million. The basal metabolic rate was 
-j- 23 per cent. Again the patient was lost from observation until 1935 when he was 
found in the Skin Clinic receiving injections of manganese for the still present 
sycosis. Severe pain had developed in tlie left buttock at tlie site of several of the 
injections. The pain became so severe as to necessitate admission to tlie House. 

At this time (September 2, 1935), the history was obtained of headache for 10 
years, vertigo 4 years, and a multiplicity of symptoms for 2 years. These were lassi- 
tude, insomnia, weakness, fullness in the head, loss of memory, dimness of vision, 
tinnitus, occasional attacks of epistaxis, dyspnea, and palpitation on exertion, occa- 
sional substernal oppression, easy fatigability, a sense of fullness in the stomach, fre- 
quent nausea with occasional spells of vomiting, epigastric pain, pain in the left upper 
quadrant, and severe constipation. In August 1934 transient right-sided paralysis of 
the face, right arm, and right leg had occurred. Also present were numbness and 
tingling of the extremities and increasing deafness. 

Examination on September 2, 1935, showed a little man with extreme ruddy 
cyanosis (he appeared to be in a constant blush), especially noticeable over the 
cheeks, the tip of tlie nose, and the ears. The mucous membranes were deeply 
cyanosed. Over the left upper lip there was a raised, purple area measuring 2 by 
0.5 cm. Ophthalmoscopic examination showed a deeply colored retina with striking 
engorgement of the retinal veins and marked tortuosity of the vessels. The tongue 
was very large, beefy red, and thickly coated. Engorged superficial veins were 
present over the scalp and neck. No abnormalities of the heart or lungs were noted. 
There was marked dilatation of the superficial abdominal veins. The edge of the 
liver was felt two fingers’ breadth below the right costal margin, and the spleen was 
felt in a similar position on the left. The finger tips were greatly cyanosed and 
there was slight thickening of the terminal phalanges. The toes showed striking 
cyanosis and the nails were greatly thickened. The peripheral arteries of the feet 
and legs were readil}'- palpable. Over the left buttock there was a swelling the size 
of a small orange, very tender to touch. 

The laboratory findings were now as follows: hemoglobin between 110 and 130 
per cent; red blood cells S to 10 million; white blood cells 13,000 to 30,000; hema- 
tocrit 0.77 to 0.79; platelets 1,630,000 to 2,050,000 with a platelet volume of 1.5 per 
cent. The total blood volume was 12,000 to 15,000 c.c. The capillaries of tlie nail 
bed showed marked dilatation, and great tortuosity with many “ figures of eight. 
The urine showed a slight trace of albumin. The basal metabolic rate was -|-35 per 
cent, bilirubin 1.92 mg./lOO c.c. Needle aspiration of the swollen buttock shoiyed 
old blood. At operation a large hematoma was discovered, tlie source of blood being 
an artery of moderate size which was partiall}' covered by friable thrombus. This 
was ligated. Subsequently, the patient was venesected a number of times and placed 
on an iron-deficient diet with complete relief of symptoms. In 1936, however, he 
complained of distress and nausea occurring one-half to one hour after meals. Roent- 
gen-rays of the gastrointestinal tract revealed slight irregularity of the lesser curva- 
ture aspect of the duodenum suggesting either ulcer or periduodenal adhesions. The 
symptoms were quickly relieved by a bland diet. 

Case 20. Samuel C., a 62 year old Russian-born . Jewish shoemaker, was re- 
ferred to one of us in May 1937 for diagnosis of possible polycythemia. Six years 
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previously prostatectomy had been performed for hypertrophied prostate. Two years 
before he had noticed an increasing redness of the face and head and particularly of the 
nose; during the summer, his skin felt unusually warm and its redness always excited 
comment. For about a year he had felt a throbbing sensation in the head almost 
constantly and two months ago had noticed reddish nodules of the eyelids with a 
troublesome burning sensation. He was referred to a dermatologist for a possible 
skin condition, and the diagnosis of polyc 3 'theniia was indicated. Examination re- 
vealed a small man with extreme reddish cyanosis of the lips and mucous membranes 
and an almost startling redness of the face and particularly of the nose. Many small 
nevi were present. The conjunctivae showed striking congestion with the presence 
of two pea-sized subconjunctival nodules, one in each eye. The retinal veins were 
greatly distended, the arteries being narrowed and tortuous with “ silver-wire ” effects. 
The tongue was large with a normal coat. The chest showed some increase in antero- 
posterior diameter. The heart was not enlarged and showed no abnormal findings. 
The blood pressure was 165 systolic and 110 diastolic. The liver was not felt, but the 
edge of the spleen was felt one finger’s breadth below the left costal margin. There 
was marked sclerosis of the peripheral arteries. The laboratory data were as follows : 
hemoglobin 161 per cent; red blood cells 9.10 million; white blood cells 9,500; plate- 
lets 660,000; hematocrit 81 to 82 per cent; total blood volume 17,500 c.c. with plasma 
volume 3320 c.c. ; urine, very slight trace albumin in all specimens, sediments negative ; 
non-protein nitrogen 65 mg. ; creatinine 2.2 mg. ; basal metabolic rate -|- 23 per cent. 

The patient required a large series of venesections and was then placed on an iron- 
deficiency diet. There was remarkable subsidence in the redness of the skin and in 
the conjunctival congestion, although the nodules were still present. When the hemo- 
globin and erythrocyte count had reached normal levels, the blood pressure became 
diminished to 126 systolic and 70 diastolic, the urine failed to show ibumin, and the 
blood non-protein nitrogen was reduced to 40 mg./lOO c.c. The chronic conjunctivitis 
finally subsided entirely. 


Analysis of Cases 

Symptoms. An analysis of the symptoms encountered in this series of 
cases is presented in table 3. Neuropsychiatric symptoms predominated. 
Headache, usually quite severe, was present in 17 of the 20 cases; in 3 cases, 
typical attacks of migraine had been present for years. Vertigo was com- 
plained of in 14 cases. A^arious types of visual disturbances, particularly 
spots before the e 3 ’-es, were frequently encountered, and in 6 cases colored 
scotomata were present. Paresthesias of the extremities — numbness and 
tingling — were present in 12 cases. Weakness, so common to many condi- 
tions, Avas complained of in 8 cases. Next in frequency to the neurological 
symptoms Avere those referable to' the abdomen or the gastrointestinal tract. 
Thus abdominal pain Avas complained of in 10 cases; constipation Avas pres- 
ent in all but 6 cases. In 4 cases a peptic ulcer AA'as found and in a fifth case 
suspected. CardioA^ascular symptoms A\'ere common ; thus dyspnea, palpita- 
tion, precordial pain, etc. Avere present in 8 cases ; circulator}’- disturbances of 
the legs, feet, or hands Avere present in 6 cases ; and A’arious types of throm- 
boses (cerebral, coronary, venous, arterial) AA’ere present in 9 cases. The 
symptoms referable to the extremities Avere among the most interesting. 
SeA’-eral patients stated that their hands had ahvays been red, warm, and 
moist, and tended to become SAvollen in hot Aveather. Tavo patients had the 
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typical symptoms of thromboangiitis obliterans, and in another case the 
diagnosis of erythromelalgia was made. In 3 other patients symptoms sug- 
gesting erythromelalgia, i.e. pain in the legs, aggravated by heat and de- 
pendency and improved by cold were present, and at times became a prom- 
inent complaint. 

An interesting feature was the marked tendency to bleed, especially fol- 
lowing operative procedures, however simple. Thus in Case 1 there was 
marked bleeding from a gastric ulcer; in Cases 3, 10, 11, 12, 17 and 19 
severe bleeding from the gums occurred after dental extraction, necessitating 
packing and suturing in several instances. In Case 19, severe bleeding with 
the formation of a hematoma in the gluteal muscles occurred after an intra- 
muscular injection; in Case 11, large hematomas in the incisional wound 
formed after appendectomy, and there was a great deal of oozing at the 
time of operation. 

The most constant feature of the symptomatolog}' was, however, the 
multiplicity of symptoms. Thus, it was quite unusual to find the patient 
complaining of onl}’’ two or three symptoms ; in most cases, symptoms refer- 
able to every part of the body were described. 

Salient Physical Signs. A plethoric appearance of the face, with dusky, 
purplish-red lips, congested conjunctival blood vessels and red ears was 
present in every instance and was usually responsible for the diagnosis being 
suspected. The color, to use Osier’s phrase, was as " red as a rose ” in the 
summer, but tended to become much duskier and more cyanotic, in the winter. 
The hands participated in the general plethoric appearance and were often 
beefy red in appearance ; in the winter when the patient first appeared from 
outdoors, they were usuall)'- blotchy and blue, gradually becoming unnaturally 
pink on exposure to the warm air. The feet also showed the same 
phenomena. 

Another constant sign was the presence of greatly distended retinal veins, 
their deep blue coloration contrasting sharply with the red of the arteries. 
Congested buccal mucous membranes were common to all cases. The 
tongue was usually large and thickly coated; in 10 cases, it was in addition 
deeply fissured, i.e. geographic. 

A palpable liver was present in 15 instances; usually it was felt about 
tWo fingers’ breadth below the right costal margin but at times, as in Cases 
11 and 12, it was unusually large, extending to the umbilicus, and quite 
tender. In both of these cases the chief complaint was of pain in the right 
side of the abdomen, diagnosed in one case as appendicitis, in the other as 
gall bladder disease. A palpable spleen was present in 16 cases. ^ It was 
firm and elastic in the early cases, extending from one to four fingers breadth 
below the left costal margin ; in the long-standing cases, it became extremely 
hard and occasionally extended to the pelvic brim. In four cases the spleen 
could not be felt. 

The blood pressure reading was of great interest because^ of the state- 
ment so commonly made that the blood pressure in polycythemia is normal. 
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In 11 cases, it was above 140 mm. Hg systolic, and in 7 instances was 170 
mm. Hg or over. Readings of 200 mm. or over were found in three cases. 
Thus hypertension was present in the majority of the cases. Gaisbock,’^® 
some years ago, discriminated a special group of cases of pol 3 ^cythemia, dis- 
tinguished by hypertension and lack of splenomegaly. He stated that true 
polycythemia was always associated with a normal blood pressure. It may 
be noted from table 2 that all of our cases with hypertension also showed 
splenomegaly. 

Other abnormal ph 3 'sical signs were present in many cases : various types 
of cardiac lesions, certain neurological findings, such dermatological mani- 
festations as hemangiomata, and Avascular nevi. The outstanding features 
were, however, associated with the “ plethora vera ” of the ancient writers ; 
red face, hands, and feet; congested lips, buccal mucous membranes, con- 
junctivae; dilated retinal veins; enlarged spleen and liver. As noted below, 
these were in all probability the results of a chronically overdistended 
vascular system due to an increased blood volume. 

Laboratory Data. Certain of the laboratory data are recorded in table 3. 
These will not be extensii'^ely commented upon here, but it may be noted that 

(1) the hemoglobin percentage varied from 104 to 170 per cent of normal, 

(2) the red cell count from 6.70 to 11.0 million per cu. mm., (3) the white 
cell count from 8,700 to 21,300 per cu. mm., (4) the platelets from 594,000 
to 2,850,000 per cu. mm., (5) the polymorphonuclear cells from 74 to 93 
per cent, (6) the total blood volume from 5,450 c.c. (after hemorrhage) to 
17,500 C.C., (7) the basal metabolic rate from — 19 per cent to -f- 50 per 
cent. The urine usuall 3 ^ shoived albumin and at times casts (cf. Gram^®), 
and the blood non-protein nitrogen was at times elevated above 40 mg. per 
100 c.c. Thus, despite the rather marked variability in findings, the fol- 
lowing was true of the great majority of the cases : an increase in the hemo- 
globin, the red cell count, the leukoc 3 ^te count, the poh’morphonuclear per- 
centage, the platelet count, and blood Amlume. Microscopic examination of 
the capillaries at the nail bed shoived uniforml 3 i' an increased tortuosity and 
distention of the capillary loops, most pronounced in the venous limbs. 

Sternal bone marroAV biopsy was performed in eight cases. In ever 3 ^ in- 
stance the marrow showed a generalized h 3 'perplasia involving all of the 
cellular elements: normoblasts, myeloc34es, and megakaryocytes (i.e. “pan- 
myelosis”). In some instances, the increase in megakar 3 ''Ocytes ivas A'ery 
striking, as many as 6 to 10 megakar 3 'ocytes being seen per high-poiver field. 

The Diagnosis of Polycythemia 

Enough has already been stated to indicate that patients with polyc}’- 
themia ma 3 ' be overlooked for 3 ’’ears, and it is Iikel 3 ' that man 3 ' cases are 
never correctly diagnosed but masquerade under the diagnoses of neur- 
asthenia, A'arious t 3 'pes of peripheral A'ascular disease, hypertension, heart 
disease, and nephritis. As in maiiA- other rather uncommon diseases, the 
diagnosis ma 3 ^ be overlooked unless it is considered ; it is possible, however, 
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to obtain definite suggestions from the history or the physical examination 
which may lead one to suspect the diagnosis. 

The racial origin of the patient is important. All our cases were Jewish. 
The high incidence of polycythemia among Eastern European Jews was first 
pointed out by Reznikoff, Foot, and Bethea.® In a series of 134 patients, 
47.8 per cent were Jews of Eastern European origin whereas the same racial 
element accounted for only about 9 per cent of the same general hospital 
population. In our own series, only two were other than Russian or Polish 
Jews. The material is of course drawn from a Jewish hospital and a pre- 
dominantl}'’ Jewish clientele; but the contrast between the racial types in our 
cases of polycythemia and pernicious anemia is striking. Discussion Avith 
physicians in charge of the blood clinics at other hospitals of Boston has 
shown that the cases of pol 3 ^cythemia are ordinarily found among Jewish 
patients. It should be noted, however, that in the group of cases of poly- 
cythemia studied by Blake (Thesis) at the Peter Bent Brigham Hospital 
(1913 to 1936) the proportion of Jewish patients was only about 14 per 
cent, which was about the proportion of Jewish patients in the general hos- 
pital population. 

Other suspicious points in the history are : ( 1 ) multiplicity of symptoms, 
especially relating to the central nervous system, (2) complaint of severe 
headaches, including migraine, (3) complaints referable to vascular disease 
of the extremities, (4) history of multiple thromboses, venous and arterial, 
especially of the extremities, (5) history of severe bleeding following even 
slight operative procedures. These symptoms although not pathognomonic 
may lead one to suspect the possibility of polycythemia. 

In the physical examination, one looks particularly for high facial 
coloring, the appearance of reddish cyanosis, highly colored mucous mem- 
branes and conjunctivae, dilated retinal veins, a thickly coated and fissured 
tongue, a large spleen and liver, thick red hands and feet, and hypertension. 
Examination of the spleen is particularly important and should be carefully 
made. Percussion of splenic dullness, if performed routinely, is frequently 
of service in detecting slight enlargement of the organ which cannot be 
felt unless it is about twice its normal size. Palpation, unless systematically 
done, may result in failure to feel the spleen entirely. The location of the 
spleen varies considerably; it may be felt far out towards the flank or near 
the epigastrium; at times, instead of occupying its usual anterior position, 
it is situated rather deeply; at times, paradoxically enough, it is so large that 
the observer in placing his hand just under the costal margin does not feel 
the lower pole which may be below the umbilicus. 

The final diagnosis is made by performance of certain laboratory^ tests. 

It is of no value whatever to do a Tallqvist hemoglobin determination in 
suspected cases, since above the reading of 80 per cent the Tallqvist scale 
is worthless. The hemoglobin test should therefore be done either by the 
Sahli or some other relatively accurate method. The erythrocyte count is 
the central point of the diagnosis and will, with rare exceptions, as discussed 



DIAGNOSIS OF POLYCYTHEMIA 


1381 


below, immediately confirm or disprove the clinical impression. Before 
further consideration of polycythemia is entertained, the count should at 
least be 6.0 millions per cu. mm. The leukocyte, differential, and platelet 
counts are important in indicating general bone marrow activity. Particu- 
larly is this true of the platelet count, which we have come to rely upon as 
of great importance in diagnosis. Platelet polycythemia (“ thrombo- 
philia”) has in certain cases been the outstanding feature. Other tests of 
value are the hematocrit determination, which should be done in every sus- 
pected instance, and the blood volume. Estimation of the blood volume 
has occasionally proved of confirmatory importance in diagnosis of the 
doubtful case. The normal total blood volume is about 85 c.c. per kg. of 
body weight or about 5000 to 6000 c.c. It varies directly with the height 
and weight but especially with the surface area. The plasma volume is 
normally about 2700 c.c. and about 50 c.c. per kg. In polycythemia vera, as 
Rowntree and Brown have pointed out, one of the constant features is 
the striking elevation not only in the total blood volume but in the cell volume 
(“polycythemic hypervolemia ”). It is due to this great increase in blood 
volume — the general plethora — that the majority of the symptoms and signs 
are undoubtedly present. 

Examination of the capillaries at the nail bed may occasionally be of 
importance. In polycythemia vera, as pointed out by Brown and Giffin,^“ 
the capillaries have a characteristically altered appearance: they are very 
large, tortuous, dilated, and exhibit great distention of the venous limbs. 
It should be noted that these changes correspond closely to the condition of 
the retinal blood vessels which show marked dilatation of the veins. It is not 
known whether these changes are secondary to the increased blood volume or 
“ primary ” and thus part of a circulatory abnormality which may be the eti- 
ological factor in the disease. 

The sternal bone marrow biopsy may occasionally be of diagnostic value 
and is always of great interest, from the pathological standpoint. In every 
case of polycythemia the marrow is intensely hyperplastic, all the cellular 
elements — red, white, and megakaryocytic — participating. Of diagnostic 
importance in certain cases is the extremely large number of megakaryocytes 
which crowd the sections. Reznikoff et al.® have pointed out that the capil- 
laries and arterioles of the marrow show much thickening of the intima and 
media, which they believe leads to an increased degree of anoxemia of the 
marrow and thus to polycythemia. 

In summary, there are certain symptoms, signs, and laboratory tests 
which when pieced together spell tlie diagnosis of “ primary ” or “ true ” 
polycythemia. W e have come to rely upon the following group of data as 
being of diagnostic value : 

Symptoms: Headache, vertigo, visual disturbances, colored scotomata, paresthesias 
SjTnptoms referable to vascular disturbances of the extremities 
Historj' of profuse hemorrhages after minor trauma 
Historj" of venous and arterial thrombosis 
Multiplicity of S3-mptoms 
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Signs: Plethoric appearance of the face and conjunctivae 

Dilated retinal veins 
Thickly coated and fissured tongue 
Splenomegaly, hepatomegaly 
Red hands and feet 

Laboratory : Elevated erythrocyte count (above 6.0 million per cu. mm.) 
Elevated hemoglobin percentage 
Elevated leukocyte count 
Elevated polymorphonuclear percentage 
Elevated platelet count 
Elevated hematocrit 
Elevated blood volume 
Distended capillaries 

Sternal bone marrow biopsy; Red cell hyperplasia, megakaryocytic 
hyperplasia 

Elevated basal metabolic rate (cf. Bliss -°) 

It should be emphasized that not every symptom, sign, or available bit of lab- 
oratory evidence is present in every example of the disease. We believe 
that the following minimal data should be present before a definite diag- 
nosis of primary polycythemia is made: plethoric appearance, spleno- or 
hepatomegaly, definitely elevated erythrocyte count, elevated platelet count, 
elevated hematocrit. In a doubtful case, the procedures of blood volume 
estimation and capillary microscopy may be helpful. 

Differential Diagnosis 

1. The Doubtful Case. Chiefly because of our increasing interest in 
the diagnosis of primary polycythemia we have been led to examine rnany 
cases which present certain features suggestive of the disease. The decision 
for or against the diagnosis has at times been an extremely difficult one and 
has frequently required a long period of observation during which opinion 
might often be changed. Among these doubtful cases were the following . 

Albert T., a 27 year old Italian attorney, complained of vague aches and pain^ 
For some years his hands had been blotchy, warm, and perspiring, and blotdiy re 
spots frequently appeared on both the hands and feet. Examination showed a healt y 
appearing young man with warm, moist, blotchy hands and feet. There was no de 
nite plethora, the retinal veins were not distended ; and the spleen and liver were not 
felt. Routine blood studies showed: hemoglobin 96 per cent; red blood cells 6.4 
million; white blood cells 7500; polymorphonuclears 57 per cent. Because of t e 
slight elevation in erythrocyte count, several counts were made; these varied 
6.20 to 6.96 million per cu. mm. Other laboratory studies showed: hematocrit 0.5 , 
platelet count 496,000; total blood volume 7500 c.c. ; capillary microscopy disclose 
marked tortuosity and irregularity in the diameter of the capillaries of some nail be s 
and narrowing of the capillaries in others. These findings were thought to be con- 
sistent with vasomotor instability. It was decided that the diagnosis of polycythemia 
was not at present justified despite the elevation in erythrocyte count and the slight y 
increased plasma and total blood volume because (1) the leukocyte count was norma , 
(2) the polymorphonuclear count was normal, (3) the platelet count was norma , 
(4) the spleen was not palpable. No explanation for the erythrocytosis was ^ 
except possibly on the basis of vasomotor changes of the extremities. Whether t e 
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diagnosis of polycythemia vera will become more evident in future years remains to be 
seen. 

David S., a 60 year old Russian-Jewish tailor, complained of burning pains in the 
feet aggravated by exercise, relieved slowly by rest. Examination in 1934 disclosed 
a slightly plethoric appearance, spider telangiectases of the face, moderate emphysema 
of the lungs, slight cardiac enlargement, blood pressure 170 systolic and 100 diastolic, 
irregular blotches of the feet, readily palpable dorsalis pedis arteries. The blood 
findings were: hemoglobin 92 per cent; red blood cells 5.23; white blood cells 10,000 
to 13,500 with 67 per cent polymorphonuclears. The patient improved with rest in 
bed. In 1935 he was referred to the Blood Clinic because of possible polycythemia. 
At this time, examination showed a somewhat plethoric man with slight cyanosis of 
the lips. The retinal veins were not distended, and the spleen and liver were not felt. 
The blood findings were: hemoglobin 98 per cent; red blood cells 5.53; platelet count 
1,680,000 to 1,960,000; hematocrit 0.52; blood volume 4900 and 5200 c.c. It was felt 
that the findings were at present inadequate to justify the diagnosis of polycythemia 
vera : the red cell count showed no definite elevation, the spleen was not palpable, and 
the blood volume was not elevated. The circulator}^ changes in the extremities in asso- 
ciation with readily palpable arteries and very high platelet count suggested, however, 
the possibility of multiple small thromboses on the basis of a very high platelet count 
fcf. Nathan W., Case 15). Further follow-up studies are essential in determining 
this possibility. 

Philip Z., a 27 year old Jewish glazier awaiting herniorrhaphy, was referred to 
the Blood Clinic from the Surgical Service because of suspected polycythemia. In 
addition to a very plethoric appearance, a red cell count of 6.16 million had been 
found. The patient said he had “ always ” had a red face and hands, which became 
blue with cold and very red with warmth. Otherwise, he had no symptoms except 
those referable to the hernia. Examination disclosed an extremely red-faced indi- 
vidual with a slight tinge of cyanosis. The conjunctival blood vessels were markedly 
congested and the retinal veins slightly distended. The spleen and liver were not 
felt. The hands and feet were deeply red and somewhat cyanotic. The blood find- 
ings were as follows: hemoglobin 100 per cent (Sahli) ; red blood cells, 6.08, 6.16, 
and 6.70 -million at successive examinations; white blood cells 5700; polymorpho- 
nuclears 68 per cent ; platelets 630,000 ; hematocrit 0.51 ; blood volume 6200 c.c. Be- 
cause none of the findings except the erythrocyte count were at all suggestive of pol}'- 
cythemia vera, the operation of herniorrhaphy was performed; no unusual bleeding 
took place. This case must be classified as an example of erythrocytosis, possibly 
normal, possibly associated with some disturbance of the vasomotor system (cyanotic 
appearance of the face and hands). Whether this case is a very early example of 
polycythemia remains to be seen. 

Dr. S., an Irish-American physician, aged 52. was referred by a neurologist for 
study of a possible hematological abnormality. In October 1934 and February 1935 
he had typical epileptic conAmlsions. A physician in October 1934 found, in the course 
of routine laboratory work, that the hemoglobin (Tallqvist) w'as 70 per cent and the 
red count 6.50 million. Another ph 3 ’sician, in evaluating these data, advised the 
patient to take iron because of " secondary anemia.” Several hemoglobin estimations 
by the Tallqvist method gave readings in the vicinity of 70 per cent. An intern at 
the physician’s local hospital told the patient he had " hypochromic anemia ” and ad- 
vised even more iron. A neurologist failed to find evidence of anemia and made the 
diagnosis of idiopathic epilepsy. The patient stated he had had a ‘‘high color” for 
many years and for 13 years had had “indigestion” with a sense of fullness in the 
right upper quadrant and much belching. 

Examination disclosed a large plethoric appearing man. There was definite 
reddish cyanosis of the lips and buccal mucous membranes. The conjunctivae were 
reddened and there was dilatation of the fundal veins. The edge of the liver was felt 
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three fingers’ breadth below the right costal margin; the spleen could not be felt. 
The hands were large, blotchy, and the finger tips were bluish. The blood pressure 
was 144 to 160 systolic and 90 diastolic. Neurological examination was negative. 

The urine showed no albumin, sugar, or casts. The blood showed : hemoglobin 
107 per cent (Sahli) ; red blood cells 6.70 million; white blood cells 7500; differential 
count: polymorphonuclear cells 74 per cent, lymphocytes 19 per cent, monocytes 7 
per cent; platelet count 680,000. 

He was given phenylhydrazine hydrochloride at first 0.150 gm. daily, then 0.030 
gm. daily, and later 0.030 gm. two to three times weekly. This effectively controlled 
the hemoglobin and erythrocyte counts. About a month after the erythrocyte count 
had reached a normal level, the patient’s digestive symptoms had completely gone and 
the liver edge could not be felt. The epileptic attacks continued although they gradu- 
ally became much diminished in severity and lessened in frequency. For 11 months 
he had complete freedom from attacks, which then recurred, even though the hemo- 
globin and erythrocyte counts were at normal levels. 

Although this patient was first considered a definite but mild example of poly- 
cythemia, he was later placed in the doubtful group because (1) the convulsive 
symptoms recurred even though the erj'throcyte count was retained at a normal level, 
(2) the leukocyte and platelet counts were normal, (3) the spleen was never palpable, 
and (4) the blood volume was normal. 

2. Polycythemia Secondary to Known Cause. These cases should not 
ordinarily offer an)' diagnostic difficult)'. The finding of polycythemia in 
the presence of a chronic pulmonary lesion such as bronchitis, bronchiectasis, 
asthma, or of a chronic right-sided cardiac lesion whether acquired or con- 
genital should almost automatically result in the diagnosis of secondary 
polycythemia. We have studied several patients of this type, some of them 
typical examples of “ Ayerza’s disease ” : cyanosis, polycythemia, chronic 
right-sided heart failure, pulmonar)' hypertension, ? pulmonary arterio- 
sclerosis. The blood always shows evidence of arterial unsaturation, a 
finding never present in true polycythemia. Although the hemoglobin, eryth- 
rocyte count, hematocrit, and even blood volume may be as greatly elevated 
as in polycythemia vera, there is usually no elevation of the leukocyte, poly- 
morphonuclear, or platelet counts. 

Comment 

The diagnosis of a condition seen only rarely in everyday practice usually 
rests first upon thinking of the possibility of its presence and second upon 
attempting to prove or disprove this by appropriate tests. We gradually be- 
come familiar with our errors in diagnosis which may often be directly 
traced to failure to think of a given possibility. Too often we are accus- 
tomed to make the obvious diagnosis and to disregard the possibility that 
“ hypertension,” ” menopause,” or “ migraine ” might in reality not be the 
ultimate diagnosis but rather symptomatic expressions of some more general 
and more serious organic disorder. The first element in the diagnosis of a 
rare disease is in the suspicion that it might be present. In the^ case of 
polycythemia, this suspicion is frequently.obtained at the first interview with 
the patient. A plethoric individual should always be suspected. Multi- 
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plicity of symptoms, persistent headaches, vascular disorders of the extremi- 
ties should make one at least wonder about the possibility of polycythemia. 

Once suspicion has been aroused, careful search should be made in the 
history, the physical examination, and the laboratory data for proof of pres- 
ence or absence of the condition. Whatever the cause of the disease may be, 
it is certain that the continuous overproduction of red blood cells results in 
great overdistention of the entire circulation and stasis of blood in the 
vessels with the production of the many symptoms and signs which have 
been listed. The physical examination should lean heavily upon search for 
the evidences of an engorged circulation. The laboratory data will be the 
determining factors. No reliance whatever can be placed on a Tallqvist 
hemoglobin test alone; a red cell count at least must be done. If this is only 
slightly elevated, it should be repeated until a level is obtained. In doubtful 
cases particularly, the remainder of the laboratory data is of utmost im- 
portance, the leukocyte and polymorphonuclear counts and particularly tire 
platelet count being determining factors. Examination of the capillaries at 
the nail bed and estimation of the blood volume may be differential features 
in certain cases. No one test, except possibly a constantly and greatly ele- 
vated erythrocyte count is of pathognomonic diagnostic significance. In 
doubtful cases, all the factors pointing to polycythemia should be balanced 
with those pointing against the diagnosis ; it should be appreciated that cer- 
tain of these factors may be lacking. To summarize: the diagnosis of 
polycythemia, at first suspected by the patient’s appearance and sympto- 
matology, is confirmed by the physical examination, and finally made or 
disproved through certain simple laboratory procedures. 

Summary and Conclusions 

1. Polycythemia vera is probably more common, particularly among 
Jews, than is ordinarily suspected. Its apparent rarity may, in some meas- 
ure at least, be due to frequent lack of recognition. 

2. The disease may masquerade for months to j’^ears under many dif- 
ferent guises; among others may be listed neurasthenia, migraine, cardio- 
vascular and renal disease, gastrointestinal disorders, and peripheral vascular 
disease. 

3. The diagnosis of polycythemia vera in a plethoric individual may be 
suspected from certain points in the history: multiplicity of symptoms, vas- 
cular disturbances of the extremities, symptoms referable to the nervous 
system. Physical examination may confirm the first impression of possible 
polycythemia by the finding of dilated retinal veins, splenomegaly, a thickly 
coated fissured tongue, and red hands. The final diagnosis is usually made 
by the laborator}^ data. 

4. The laboratory data in typical cases show not only an elevated eryth- 
rocyte count but an increase in all the elements formed in the bone marrow, 
i.e. leukocytosis, increase in pol3Tnorphonuclear cells, and a high blood 
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platelet count. The hematocrit and blood volume show increased values. 
Albuminuria is commonly found, and occasionally casts are present. The 
blood non-protein nitrogen is frequently slightly elevated. 

5. Certain borderline, doubtful, or early cases of polycythemia are dif- 
ficult of exact diagnosis. In these, recourse must be made to repeated studies 
over a long period of time. The final diagnosis is made by careful con- 
sideration of all the various factors in the history, the physical status, and 
the laboratory examinations. 

6. The greatly overdistended circulation of polycythemia results in 
symptoms referable to many bodily organs. For this reason, polycythemia 
vera should be considered in the differential diagnosis of such unrelated 
conditions as neurasthenia, brain tumor, migraine, chronic nephritis, vas- 
cular hypertension, chronic cardiovascular disease, peptic ulcer, peripheral 
vascular disease, and even hemorrhagic diathesis. When the Tallqvist 
hemoglobin scale is discarded and use of the red blood cell count increased, 
the number of diagnostic errors should diminish. 

Appendix 

The use of an iron deficiency regimen in the treatment of polycythemia. 

We first utilized this method following our experience with Case 1.® 
The sustained diminution in hemoglobin which followed several severe hema- 
temeses and the use of the Sippy diet was thought to be due to the develop- 
ment of an iron deficiency state. In a series of 10 successive cases of 
polycythemia, previously poorly controlled by phenylhydrazine, acetylphen- 
ylhydrazine, roentgen-ray therapy, and other measures, there was complete 
clinical and symptomatic relief for 6 to 24 months following the induction 
of an iron deficiency regimen. This is accomplished by systematic vene- 
sections. The use of a diet poor in iron is probably of value in maintaining 
the iron deficiency state. An average case with hemoglobin of about 150 per 
cent, erythrocyte count of about 9—10,000,00 per cu. mm., and hematocrit of 
65 to 70 per cent requires two venesections weekly for three to four weeks, 
rarely longer. The hemoglobin is reduced to less than 85 per cent, the hema- 
tocrit to less than 48 per cent, and the red cell count to less than 5.5 million. 
The hemoglobin and hematocrit readings are the important factors in the 
follow-up of the case, the erythrocyte count being of secondary importance. 
The red cells become hypochromic and microcytic, i.e. a hypochromic, micro- 
cytic “ anemia ” develops. The marrow continues to produce large num- 
bers of cells, and the erythrocyte count may increase gradually to levels of 
6 to 7 million or over, but for several months without further therapy the 
total circulating mass of red blood cells ® (which depends upon the hematocrit 
and blood volume) remains low. When finally, the hemoglobin and hema- 
tocrit return to high levels and symptoms recur, only a few venesections are 
necessary to restore the state of iron deficiency. The diet given contains 
no meat or eggs and has an iron content of approximately 6 mg. per diem. 
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Patients on a normal iron intake (12 to 25 mg. of iron daily) usually require 
venesections at shorter intervals than those on a deficient iron intake. 
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SOME ASPECTS OF THE PSYCHONEUROSES 

By Annette C. Washburne, M.D., F.A.C.P., Madison, Wisconsin 


For practical purposes the psychoneuroses may be viewed as “ exhibitions 
of maladjustment ” of the individual to his environment. The term malad- 
justment has been subject to considerable criticism and discussion. Some 
have interpreted it as applying only to the reactions of the individual to situa- 
tional factors, others have used it as a yardstick in the differentiation of the 
psychoses and the psychoneuroses, while to many the term is merely an un- 
satisfactory ambiguity. 

In its broadest sense it would appear that maladjustments may involve 
physiological as well as psychological considerations — reactions of the total 
organism to environmental changes interpreted as hostile or threatening to 
the safety of the whole. Environment may be exogenous or endogenous. 
In the former case, it is composed of situational factors which confront all 
human beings, sex, home, health, race, money, career, religion and social 
life; factors which swing from assets (when satisfactory adjustments are 
made) to liabilities (when maladjustments occur). These situations are 
exogenous in the sense that while they profoundly affect the individual they 
also involve other people, impose abstract ideas and bring into play the 
inter-reactions of a person to a group. 

Endogenous environment comprises a vast physiological pattern, the 
physique of the individual, his endocrine reactions, autonomic nervous sys- 
tem, biochemistry, and somatic responses. Independent in name only the 
inter-relationship of these factors to each other and to the situation as a 
whole is so closely knit as to discourage separation (chart 1). 

The individual responding to a strong emotional stimulus does so to a 
greater or lesser degree through the medium of these patterns. The amount 
of response will be in proportion to the adequacy or inadequacy of the whole. 
Thus the psychopath is characterized, as Kahn ^ has indicated, by a quantity 
rather than a quality reaction and his psychopathic tendencies measured 
through the mounting sum of his instability, excitability and anti-social ten- 
dencies. The quality of the response will on the other hand be colored and 
perhaps determined by the individual’s physiological patterns. 

Confronted with a difficult situation, individuals tend to respond by ( 1 ) 
either facing it and attempting to reach a solution — normal reaction, (2) by 
refusing to meet it and resorting to distractions, as a cover up extraverted 
reaction, (3) by withdrawing within themselves — introverted reaction, (4) 
by taking refuge in ideas of persecution — paranoid reaction, or (5) by 
demonstrating such an exaggerated response that the original stimulus or 
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situation is lost sight of — hysterical reaction. Combinations of these pat- 
terns in varying degrees are not infrequently observed although it is prob- 
ably correct that one of them tends to predominate. This major pattern 
has been shown in many instances to possess a relationship to the physical 
build of the individual. Thus the asthenic leptosomic person often demon- 
strates introverted tendencies, the pyknic, extraverted ones and the athletic 


PHYSIOLOGICAL AND PSYCHOLOGICAL 
PATTERNS 




Chart 1. The heavy black line encloses the physiological and ps 3 'chological patterns 
present in human beings. Disturbances or alterations in these, either alone or in combination 
with others may play a part in the adjustment of the total organism. Their inter-relationship 
is indicated by the arrows. Various situational factors are enumerated as welt as the in- 
fluence of barometric fluctuations, humidity, etc., which are grouped together under the term 
‘ Atmosphere.’ 


type paranoid reactions. Psychological patterns may be conceived of as a 
framework from which a mental emotional response appropriate to the in- 
dividual’s make up, will be projected. 

Consideration of these points brings into question the advisability or 
even the possibility of differentiating tlie organic response from the func- 
tional. Definitions fail to clarify the issue since we have no accurate means 
of determining when one reaction has ceased or another begun. Thus we 
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are aware that chronic anxiety states not infrequently result in somatic 
pathology, and that organic disease may be accompanied and in some cases 
overshadowed by emotional reactions. Conflicts may be expressed through 
physiological as well as psychological means, frequently through a mixture 
of the two (chart 2). 

Recent advances in the fields of biochemistry and neural physiolog}^ 
point even further away from the functional — organic dififerentiation. 
Thus electroencephalographic tracings have demonstrated rhythmic dis- 
turbances in certain “ functional ” conditions." shifts in the mitogenetic 
radiations of the blood have been reported in neurasthenic states ® and an 
increasing number of publications call attention to organic changes in the 
diencephalon in autopsied ‘ functional psychoses.’ * 


Physiological 

BR ASTHMA 
PEPTIC ULCER 
SR COLITIS 
ANG.fNA PECTORIS 


Psychological 

FRANK ANXIETY 
STATES 

DEPRESSIONS.etc. 


<'((C 


Conflict 


& 




ENTIRE CONFLICT MAY BE 
EXPRESSED THROUGH EITHER 
A OR B OR THROUGH BOTH 


Chart 2. 

A stimulating article by Papez' considers an anatomical mechanism 
responsible in part at least for emotional elaboration. His theory proposes 
that “ the hypothalamus, the anterior thalamic nuclei, the gyrus cinguli, the 
hippocampus and their interconnections constitute a harmonious mechanism 
which may elaborate the functions of central emotions as well as participate 
in emotional expression.” Experimental work on animals together wit 
clinical observations in the human lend support to this interesting conception. 

In view of the increasing evidence for a biological conception of the psy- 
choneuroses, it would appear that rigid distinctions between functional 
or “ organic ” are not only difficult but not without danger in that they ten 
to neglect the alternate consideration. Thus cases which are easily labelle 
hysteria may later demonstrate brain tumors, encephalitis, multiple sclerosis 
or other underlying pathology. In the presence of strong hysteroid mam 
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festations it is not difficult to overlook or misinterpret neurological or physi- 
cal signs. The problem more correctly resolves itself not into Is this 
functional or organic ” but rather “ How much is functional and how much 
organic.” It is understood of course that “much” refers to an estimate 
rather than a strict evaluation. 

The psychoneurosis may be viewed as a pathological expression of an 
inward conflict or as previously stated, an exhibition of maladjustment. It 
is not therefore a meaningless or tiresome reaction nor should it be inter- 
preted as “ imagination ” or malingering. The latter constitutes a separate 
group possessing etiology and psychopathology peculiar to itself. 

In the psychoneurosis the etiological conflict may or may not be known 
to the patient. Where it is known the reaction has been termed a suppres- 


THE P5YCH0NEUR05E5 


TENSION CONVERSION PARANOID OR 



SUPPRESSION REPRESSION NEUROSIS REGRESSION COMPENSATORY 
NEUROSIS NEUROSIS NEUROSIS 


O Conflict • Super Ego £=> Conscious Subconscious 


Chart 3. Four types of the more common neuroses are illustrated together with certain 
of their psychopathological aspects. When the individual is unaware of them the conflicts 
are shown deep in the subconscious mind. In the case of the suppression neurosis the con- 
flict is indicated as lying in the conscious mind and “ just below the surface ” of the subcon- 
scious since here the individual is “ vaguely to entirely aware ” of its nature. The form in 
which the neuroses are presented to the outer world is illustrated in the top line as “Tension 
State,” “ Psychasthenia,” etc. 


sion neurosis (chart 3). Here the individual, though vaguely to entirely 
aware of the basic difficult}’’, is for some reason unable to express it fully 
as such and the suppression neurosis or psychoneurosis serves as the only 
means of outlet. Suppression neuroses are cliaracterized physically by signs 
of increased tension. The syndrome which has been well outlined by 
Muncie® includes insomnia, “jitter}’-” sensations, gastrointestinal disturb- 
ances, constriction headaches, palpitation, etc., all evidences of autonomic 
disturbance. Psychologically the patient presents an agitated depression. 

Clinical Example. Mrs. A. B., aged 24, was referred because of the above physi- 
cal symptoms which had developed within the past four montlis. Complete physical, 
neurological and laboratory studies revealed nothing of significance. The social his- 
tory developed very little on first questioning. The patient insisted that her marriage 
of five years’ duration had been entirely happy. She had never been pregnant but 
seemingly had no regrets. It was many weeks before the patient was willing to admit 
the significant conflict, namely that marital relations had never been consummated 
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due to impotence on the part of the husband. The patient had spent five years of 
frustrated sexual life subjected to many indignities by the husband who had tlireatened 
suicide if she ever discussed this. Her own sense of shame and inadequacy lent 
additional impetus for silence. The patient saw no possible connection bet^yeen her 
physical symptoms and the marital conflict. Two years of treatment (which included 
divorce) have resulted in a good recovery. In this case the patient obviously was 
aware of the conflict but unwilling to admit it and unable to understand its outward 
manifestations. 

Tliere are on the other hand individuals who are entirely unaware of the 
etiological difficulty. These cases are termed repression neuroses or psy- 
choneuroses. The unawareness may be the result of several factors : 1, The 
original psychic trauma is not infrequently one which occurred many years 
previously and the passage of time has served as a “ cover up.” 2. As 
Freud has pointed out, at the time when the trauma occurred the patient 
was unable to find either adequate expression or a solution. 3. As a result 
of this, the difficulty was not faced but was thrust back into the subcon- 
scious mind where it gradually assumed different proportions through its 
association with other memories and conflicts. Difficulties which the indi- 
vidual seeks in this manner to bury and “ forget ” act as foreign bodies. 
Sooner or later their presence makes itself known, most frequently through 
physical symptoms acting as symbolic manifestations of the hidden conflict. 

The repression neurosis expresses itself either in the form of phobias 
and compulsions (psychasthenia) or in the development of functional blind- 
ness, deafness, aphonia, paralysis, etc. (conversion hysteria). Physically 
the psychasthenic demonstrates tension symptoms, the conversion hysteria 
complaints referable to the region involved. Psychically the former group 
show agitation restricted for the most part to the dominant phobia. The 
conversion hysterias typically show no evidence of mental or emotional dis- 
tress, the conflict being totally converted into and expressed through the 
blindness, paralysis, etc. Such patients are usually cheerful to the point of 
euphoria taking a hearty interest in their major “ physical ” complaint. 

Clinical Example. 1. Psychasthenia. Mrs. T. E., aged 42, was referred because 
of a cancer phobia. The patient was an intelligent woman who had had nurses 
training. Present complaint had developed two years previously when a hysterectomy 
had been performed for fibroids. Complete examination at this time and on numerous 
subsequent occasions had failed to reveal any evidence of malignancy. The patient, 
however, was convinced she had cancer. This she had variously located in the pelvis, 
the small intestine, the stomach and more recently the sacral spine. The patient was 
tense and agitated concerning her phobia and its effect on her future. At the end of a 
conference she was usually able to rationalize — even to laugh, about her moving 
malignancy,’ but the next day the fear tended to recur. The patient characteristically 
would state that she knew the fear was groundless, that nevertheless she could not 
help it, that perhaps the doctors were mistaken or were not telling her the truth. 
Previous history demonstrated a tuberculosis phobia 20 years before. The patient 
denied any known conflict, evading, however, certain questions pertaining to her early 
home life and generally maintaining the attitude, ‘ I’m not a neurotic so I must have 
cancer.’ Prolonged investigation brought to light a markedly hostile attitude toward 
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her mother whom she had always considered a ‘nervous neurotic/ and whose nu- 
merous complaints irritated the patient excessively. Of late years the husband had 
been forced through business to spend an increasing period of time away from home. 
It became evident that the patient bitterly resented this though she had made no com- 
plaint. The cancer phobia therefore served a dual purpose: 1. If she had cancer she 
would be in a different category from the mother, in other words, ‘ really ill and not 
neurotic’; and, 2. If she had cancer her husband would be forced to stay home. This 
type of reasoning had, needless to say, never been indulged in by the patient and its 
gradual unfolding met with resistance. This patient has shown moderate improve- 
ment during tivo years’ treatment, the cancer phobia being less constant. 

Clinical Example. 2. Conversion Hysteria. M. B., aged 28, was referred because 
of paralysis of both legs. Present complaint was of three months’ duration and had 
been sudden in onset. There was no physical or neurological history of significance. 
Complete examination including lumbar puncture and roentgen-rays of the spine was 
negative. The patient was calm and in no sense worried or apprehensive. During 
the examination she was overly anxious to help. Social history gradually developed 
the following picture — the patient had lived on a farm with two small sisters and her 
widowed father to whom she was deeply attached. One night 10 years previous to 
the onset of the present difficulty the father suffered a severe heart attack. Having no 
telephone and the car being out of order the patient rode a bicycle three miles to the 
nearest physician. By the time the doctor arrived the father was dead. The patient’s 
grief was profound but financial worries became so pressing that for the next nine 
years she attempted to forget the whole picture, seeking feverish distraction in work. 
One month before the onset of the paralysis unexpected financial aid was received. 
The patient for the first time had an opportunity for leisure of a sort. Recollections 
of her father and his death became more acute. One morning she awoke unable to 
walk. Continued investigation gradually brought to light a pathological sense of 
guilt which the patient felt for her father’s death. She had “ not ridden fast enough,” 
if she had “ pedaled more rapidly the doctor would have arrived sooner ” and her 
father would have been saved. It was therefore her fault that he had died. For 
obvious reasons the patient had been unwilling to contemplate this patricidal aspect. 
As the situation was slowly worked out she made a complete recovery. It is interest- 
ing that the legs, the principal offenders (in the ride to seek help) were the regions 
selected for “punishment” by the paralysis. 

Another type of reaction is that which takes place in an individual who 
is also unaware of the nature of .the etiological conflict but responds to its 
disguised manifestations by withdrawal or retreat. Such a picture is termed 
a regression neurosis. The person drawing within his shell presents to the 
outer world evidences of fatigue, anorexia, weight loss and general malaise. 
Psychically there is depression expressed in attitudes of indifference, list- 
lessness, apathy or despair (suicidal attempts being not infrequent). 

Clinical Example. Mr. W. A., aged 35, comes in because he feels vaguely unwell. 
Present complaint began three weeks previously. Physical examination and laboratory 
studies were negative. Social history revealed that the patient had suffered financial 
reverses during the past year but had accepted these with a considerable amount of 
stoicism until he discovered evidence that the reverses were in large part due to the 
dishonesty of his brother. Unable to accept or face what he felt to be an intolerable 
blot on the family honor the patient instead of pursuing the matter of settling it in 
one way or another withdrew into himself, became uncommunicative and listless and 
developed the picture outlined above. Psychotherapy was successful in establishing 
improvement. 
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Seeking relief from an unrecognized conflict through flighty-manic 
ideas, or through the projection of self hatred or ideas of persecution is 
termed a compensatory neurosis or psychoneurosis. Physically such indi- 
viduals tend to have multiple complaints. Psychically their manner in the 
paranoid type is demanding, arrogant, suspicious and antagonistic; infantile, 
boisterous and exuberant in the manic patterns. 

Clinical Example. Paranoid Type. N. Y., aged 26, white, unmarried male was re- 
ferred because of difficulty in adjusting himself to his co-workers. An accompany- 
ing friend stated that Mr. Y. was becoming a problem in the office due to his over- 
bearing actions. Physically the patient showed evidence of a pituitary gonadal dys- 
function — hair growth scanty, feminine contour to hips, prostate smaller than usual. 
The external genitalia were normal and the testes descended. Psychologically the 
patient was overly sensitive, sarcastic and suspicious. After several conferences he 
admitted homosexual activities. Lately he had become fearful of discoverJ^ His 
paranoid tendencies became exaggerated. His unwillingness to admit a sexual devia- 
tion led to a projection of his own ideas of hatred upon the outside world. He had 
begun to see in each person a potential enemy who was capable of surmising his secret. 
Feelings of inferiority and fear were compensated by a superiority complex. Psycho- 
therapy and endocrine therapy (prephysin) were helpful in establishing a better mental 
attitude. There was no change in the glandular picture. 

Tlie present state of psychiatric terminolog}^ is so confusing that the 
clinician is not infrequently at a loss for a label. Actually a label is of far 
less usefulness than an understanding and evaluation of the underlying psy- 
chopathology. Summarizing this point certain generalities may be for- 
mulated : 

1. That a psychoneurosis while constituting an exhibition of maladjust- 
ment is also paradoxically, 

2. An attempt at adjustment. This becomes more evident when it is 
recalled that the psychoneurotic reaction provides an outlet through which 
conflicts may find expression. The use of such an outlet represents the pa- 
tient’s attempt to adjust. 

3. The frequent involvement of the autonomic nervous system brings 
with it a train of symptoms which are eagerly seized upon by the patient. 
Thus tachycardia, anginal pains, increased or reversed peristalsis, peptic 
ulcers, spastic colitis, muscle tension, etc. become a respectable barrage 
through which the conflict finds socially acceptable expression. 

4. The presence of these symptoms serves as a subconscious alibi for the 
patient. The man who is sick is excused and decisions, as Adler ® has in- 
dicated, may be postponed. 

5. Regardless of descriptive labels certain psycho-mechanisms tend to 
repeat themselves, and the recognition and evaluation of these appears of far 
greater significance than hair splitting distinctions between such descriptive 
prefixes as fatigue neurosis, neurasthenia, sexual, anxiety, occupational, situ- 
ational, war or prison neurosis, etc. etc. These terms which serve as indica- 
tions of the dominant symptoms tell us in reality little of the underlying 
pathology. Actually some 16 psycho-mechanisms are recognized. This 
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paper has considered four of the more common ones, suppression, repres- 
sion, regression and compensation. Using this classification of Kempf’s ® 
the clinician seeks to estimate the degree in which each is present 
and its relation to future progress. Thus suppression neuroses tend to 
present a better prognosis than the other types — repression neuroses can 
usually be cleared of the immediate phobia or hysterical symptoms but there 
is a strong possibility that these may later be replaced by other fears or fixa- 
tions. Regression neuroses considered here in only their mildest manifesta- 
tions may be safely considered as potentially malignant. With their tend- 
encies toward withdrawal, isolation, regression to childish levels, they offer a 
bizarre and unhealthy reaction. Compensatory neuroses tend on the whole 
to be benign, particularly the manic types, Avhile paranoid expressions es- 
pecially if accompanied by signs of disorganization and dissociation may be 
more serious. It is understood that these four types are not sharply de- 
marcated, that it is quite possible to find evidences of a compensatory mech- 
anism in what is quantitatively estimated to be, for example, a repression 
neurosis. In such cases prolonged observation coupled with clinical judg- 
ment must be relied upon. 

No attempt can be made here to discuss the psychoses but attention should 
be called to a brief differentiation from the psychoneuroses. 

1. A psychosis represents a total failure in adjustment whereas the 
psychoneurosis, as has been noted, is an attempt at adjustment. 

2. A psychosis is a more serious problem than the psychoneurosis since 
in many cases mental deterioration occurs. 

3. A psychosis is a total disorganization of the personality, the pBrUio- 
neurosis a problem in maladjustment. 

4. In a psychosis one finds exaggerated versions of the psycho-mech- 
anisms discussed above. Thus compensator}'- mechanisms in their most ex- 
treme form are found in the manic type of manic depressive insanity 
(benign) and in paranoia (a malignant type of compensation). Regres- 
sion mechanisms are seen in the depressed form of manic depressive insanity 
(benign), dementia praecox (malignant), where in the catatonic types, the 
patient demonstrates complete withdrawal. 

The term malignant as employed here has reference to those conditions 
which show evidence of dissociation, disintegration and deterioration. 

The science of psychotherapy is based upon three cardinal points: 1. 
Mental catharsis. 2. Desensitization. 3. Reeducation. The art of psy- 
chotherapy rests in the ability of the physician to fit these points to the in- 
dividual case. It is the latter consideration which has been responsible for 
the accusations of vagueness which are often raised when the psychiatrist 
is asked to discuss therapeutic measures. It is difficult if not impossible to 
re-create the time spent with a patient, to present in review the conversation, 
attitude, mannerisms, etc. which were observed. Yet all of these are integral 



1396 


ANNETTE C. WASHBURNE 


parts of the procedure, the outcome of which rests upon the successful in- 
terpretation and evaluation of the patient and his story. 

In a general way, however, after having obtained a detailed history 
several points may be mentioned : 

1. The physician should have in mind several considerations; 

a. A careful physical examination properly to rule out demonstrable 
organic pathology. 

b. Bearing in mind that a psychoneurotic element may overshadow and 
for a time obscure physical disease, repeated physical examinations at dif- 
ferent intervals may be indicated. 

c. Neurological examination. The possibility of brain tumor or en- 
cephalitis as a background calls for a neurological examination, especially 
ophthalmoscopic studies. 

d. Laboratory studies. Where possible serology, complete blood counts, 
and urine examinations are desirable. Occasionally a basal metabolic rate 
will be found to have variations from the normal, not infrequently on the 
hypothyroid side. Changes in blood sugar, calcium, cholesterol, vitamin A 
content, etc., while of great interest and frequent significance, call for more 
specialized assistance than is usually available. 

The point originally mentioned, of a detailed history, needs further 
elaboration. During the history taking considerable information can be 
obtained from observation of the patient’s manner, attitude, willingness or 
unwillingness to touch on certain aspects of the story, etc. Introverted, ex- 
traverted, paranoid and hysterical tendencies may be brought out during this 
time. Physical complaints no matter how bizarre should be later checked as 
noted above. The physician having obtained the available story and per- 
formed a physical examination will be wise to consider the possibility of a 
psychosis. The dififerentiation is not always easy ; in general, however, cer- 
tain points may be stressed ; 

1. A psychosis tends to show more exaggerated reactions than a psycho- 
neurosis. 

2. A psychosis often has attending organic patholog)^ — toxic conditions, 
general paresis, menopause, arteriosclerosis, senility, etc. 

3. A psychosis may demonstrate hallucinations, delusions, disorientation 
and dissociation. 

In certain paranoid psychoses where mental deterioration occurs late if at 
all the problem may require hospital observation. 

The first part of psychotherapy, i.e., mental catharsis, consists in en- 
couraging the patient to tell his entire story and in the way in which he 
chooses. The time required will depend upon how much of the conflict is 
known to the patient and how willing and ready he may be to discuss it. 
As a minimum several weeks may be required before catharsis is effected, 
as a maximum, many months. It does not follow that the disclosure of the 
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etiological conflict is always the best therapy. In certain of the regression 
neuroses (depressions for example) the patient may not be able to adjust 
himself to the "complete view of the whole.” Clinical judgment then is 
essential in determining in each case how far this first part of therapy should 
be pursued. Following the disclosure of the etiological conflict an attempt 
is made to secure desensitization through therapeutic conversations in which 
the patient is encouraged to look upon his difficulties from different points 
of view. The purpose of this is to develop perspective, objectiveness and 
an understanding of the manner in which the conflict developed and its 
methods of expression. Reeducation is then begun. The patient’s future 
is considered in relation to his present abilities and potentialities. Changes 
in environment or manner of living may be necessary and advice on the 
prevention of other neurotic episodes is given. ReMucation of the family is 
included in this procedure as their sympathetic understanding and co- 
operation is necessary. 

The use of drugs, especially sedatives, is frequently required. In our 
experience phenobarbital grains 34 t.i.d, or q.i.d. is a better choice than 
bromides and has a distinct use in the treatment of tension states. Sodium 
amytal grains i b.i.d. or t.i.d. may also be of benefit. For hypnotics nem- 
butal grains jis or sodium barbital grains v are recommended. For those 
unable to take the barbiturate hypnotics, paraldehyde drams n is a good sub- 
stitute. 

In conclusion the question of therapy may be summarized in the fol- 
lowing fashion : 

1. An individual presenting a picture with psychoneurotic manifestations 
should be studied from a physical, neurological and when possible, a bio- 
chemical endocrine aspect as well as a psychiatric one. 

2. If physical neurological or other demonstrable pathology is found this 
should be treated first. 

3. Ps 3 Thotherapy should be directed at (1) the disclosure of the eti- 
ological conflict, (2) the rationalization or desensitization to this conflict, 
(3) reeducation of the patient. 

4. The possibility that one is dealing with a psychosis rather than a 
psychoneurosis should be carefull}’- considered. 
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LUPUS ERYTHEMATOSUS DISSEMINATUS 

By Joseph J. Bunim, M.D., New York, N. Y. 


Increased attention has recently been drawn by various observers to 
the importance of visceral involvement in acute lupus erythematosus. A 
greater familiarity with the signs and symptoms of this disease has naturally 
resulted in a more frequent recognition of this syndrome. Ludy and Car- 
son ® believe that the incidence has actually increased. 

The exact diagnostic criteria have not yet been established, however. 
This is due not alone to the fact that the etiolog}’- is unknown but more so 
because there seems to be no minimum number of clinical or pathological 
features that one may expect to find consistently in each case. While cu- 
taneous lesions, arthralgia, polyserositis, endocarditis and nephritis are the 
commonest attributes of this syndrome, any one or several of these may be 
absent. Nevertheless, the impression is gaining ground that this syndrome 
is actually one disease with a fairly clear-cut age and sex incidence, an inter- 
mittent course of several months or years, and an almost invariably fatal 
termination. In defending the entity of this disease one need hardly plead 
further than to cite rheumatic fever as a precedent. 

We have studied a typical case of disseminated lupus erythematosus for 
20 successive months from onset to termination. This case is somewhat 
unusual in that it presents a greater number of the well recognized clinical 
and morphological features of this disease than is usually encountered in any 
one single patient. 

Case Report 

History : Eleanor K., a white American girl of 20, first became ill in September 
1937. Her past history was non-contributory. During the preceding summer she 
had been exposed to a good deal of sunlight on a camping trip and on weekly fishing 
trips in a sail boat. She stated that even on mild exposure she would- develop a 
sunburn and with it unusual reactions consisting of severe headaches and repeated 
vomiting. Her illness began with migrating polyarthritis involving practically all 
the joints of the body and associated rvith a low-grade fever. This onset was not 
immediately preceded by e.xposure to sun. From September to Christmas the symp- 
toms were mild enough to permit her to be up and about. On December 25 she 
began to vomit and continued to do so about twice daily for two weeks. This was 
accompanied by anorexia, weakness and mild diarrhea. She later noticed dyspnea, 
orthopnea, palpitation and precordial pain. One week before admission she developed 
a sore throat and a cough productive of a sputum which was occasionally blood 
streaked. During the fourth month of her illness and four da^-s before admission, 
a skin eruption appeared on both cheeks. This was symmetrical, circumscribed and 
of a deep reddish-purple color. A ph)'sician told her she had erysipelas. 

First Admission: The patient was admitted for the first time to the Third (New 

* Received for publication July 12, 1939. 

From the Third (New York University) Medical Division of Belletnie Hospital and the 
Department of kicdicine. New York Universitj' Medical College. 
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York University) Medical Division of Bellevue Hospital on January 15, 1938. She 
appeared acutely and seriously ill, prostrated, feverish, apathetic, dyspneic and orthop- 
neic but not cyanotic. Over both cheeks and ear-lobes were symmetrical, circum- 
scribed, intensely erythematous, superficial lesions covered with a fine scale. The 
skin over the bridge of the nose was clear. Superficial ulcerations with telangiectasia 
were present on the soft palate and uvula. The throat was acutely inflamed and the 
glands of the neck were palpable. Bilateral papilledema was present with superficial 
linear hemorrhages close to the disc; the retinal venules were slightly dilated and 
tortuous, but the arterioles appeared normal. The apical impulse of the heart was 
not palpable; the rhythm was regular and the rate 120 per minute. A presystolic 
gallop and a systolic blowing murmur were audible over apex and base. P- was 
louder than A:. Blood pressure was 120 sj'stolic and 60 diastolic. The lungs and 
abdomen were negative. The neurological status was normal. The temperature was 
104° F. 

Course: From the fifth day to the beginning of the fifth week petechiae appeared 
in crops in both conjunctival sacs. On the sixth day a small ulcer developed over 
the coccyx which advanced rapidi}'’ and in the course of a week became an e.xtensive 
deep necrotic bed sore about 2% inches in diameter, progressing later to expose the 
spines of the sacrum and extending into the left ischial fossa. Toward the end of 
the second week the skin eruption and buccal mucous membrane lesions began to 
disappear. During the third week she suffered from attacks of paroxysmal dyspnea; 
no other signs of left ventricular failure were present and the lungs remained per- 
fectly clear. The paro.xysms disappeared once the patient was placed in an oxygen 
tent. She remained in the tent for five days and thereafter suffered no recurrences 
of dyspnea. 

From the fourth through the ninth week the patient was incontinent of urine 
and feces and throughout the sixth week was comatose and irrational. Her tem- 
perature during this period varied between 100° and 105° F. At the beginning of 
the eighth week her general condition began to improve. She no longer was irra- 
tional. She was cheerful and interested in environment. She regained a desire for 
food. Her temperature, however, ranged between 100° and 103° F. and multiple 
abscesses appeared in the region of the bed sore. Despite the fact that she felt and 
appeared much improved, a to and fro pericardial friction rub was heard during the 
ninth week and persisted for 14 days. Throughout this interval no petechiae could 
be found and the electrocardiographic tracings (both standard and precordial leads) 
were within normal limits. With the friction rub an apical systolic blowing murmur 
and a presystolic gallop were heard. 

By the eleventh week few abnormal findings were present. The temperature was 
normal. The bed sore began to heal rapidly. The cardiac findings were normal 
except for a rate of 100 per minute and an apical systolic blowing murmur. There 
were no petechiae. The papilledema and retinal hemorrhages were gone. The skm 
and mucous membrane were normal. The patient was no longer incontinent. Dur- 
ing this week an abscess appeared over the left shoulder but cleared soon after 
aspiration. The patient had not menstruated for the past six months. She was 
discharged at the end of the eighteenth week (May 20) after having been up and 
about the wards with no complaints and no fever for two weeks. 

Therapy: Treatment consisted of supportive measures. For the skin and mucous 
membrane lesions nicotinic acid was tried; 200 mg. a day were given for 10 days 
beginning January 26. During this period these lesions cleared considerably but 
they had begun to improve a few days before nicotinic acid was first given, and 
furthermore, despite this gain, the patient’s general condition was growing steadily 
worse. She did not begin to recover until many weeks after nicotinic acid was 
discontinued. 
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Seven transfusions (500 c.c.) were given from the second to the tenth week and 
each time some clinical improvement was noticed for several days afterwards. 

The diet was high in calories and vitamins. Fluids containing sodium chloride 
and glucose were given parenterally when the patient was unable to take food by 



Fig. 1. Chart of the clinical course during first admission. 

~ hospi^l > Temp. = temperature designated in maximum and minimum readings 
by solid circles, Pulse — represented by open circles; R.B.C. = red blood cell count in mil- 
lions per cu.mm.; \\ .B.C. = white blood cell count in thousands per cu.mm.; transf = trans- 
fusions, each block represents 500 c.c.: bl. cult. = blood culture; N= negative- b’i urea = 
blood urea in mg. jwr cent ; U. clear. = urea clearance expressed in per cent of normal • neric. 
fric. = pericardial friction rub. . ’ 
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mouth. The bed sore was treated by daily irrigations with Dakin’s solution followed 
by dry sterile dressings. At no time was sulfanilamide administered. On discharge 
the patient was warned to avoid sunlight and never to be exposed to ultra-violet lamps. 

Renal Studies: On admission, the patient’s uncatheterized urine contained 15 red 
blood cells, 15 to 20 white blood cells and 1 to 2 hyaline casts per high power field. 
The specific gravity was 1.010 and a faint trace of albumin was present. Five days 
later the red blood cells disappeared but the specific gravity, determined daily, did not 
rise above 1.010 until the third week and did not reach 1.020 until the end of the 
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Fig. 2. Chart of the clinical course during last admission.^ j • ■ 

Hos. = hospital ; Temp, = temperature designated in maximum and minimum reaaings 
by solid circles ; Pulse = represented by open circles ; R.B.C. = red blood cell count in mi - 
lions per cu.mm.; AV.B.C. = white blood cell count in thousands per cu.mm.; transi. trans- 
fusions, each block represents 500 ex.; bl. cult. = blood culture; N — negative , 
consol.= pulmonary consolidation ; L.U.L. == left upper lobe ; L.L.L. — left lower lo e , 
R.U.L. = right upper lobe; R.L.L. = right lower lobe; pleur. eff. = pleur^ 

S = apical systolic murmur ; D — apical diastolic murmur ; V — vomiting ; A anorex , 
N = nausea. 

fourth week. At all times there were numerous white blood cells. During the thir- 
teenth week, when the patient was well on her way to recovery, red blood cells re- 
appeared in the urine. During the seventeenth week an Addis sediment count (ca - 
culated as per 12 hours) showed 5,910,000 red blood cells, 2,400,000 white blood ce s, 
and no casts. Two weeks later, on the day of discharge, another sediment count 
showed 35,980,000 red blood cells, 12,960,000 white blood cells and no casts, thus 
revealing a marked hematuria. 

During the first week the blood urea was 217 mg. per cent and the urea clearance 
was only 12.8 per cent of normal. On February 7, the blood urea was 194 mg. per 
cent. On March 4, it fell to 42.8 mg. per cent and on March 8 to 40.6 mg. per cent. 
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The urea clearance rose on the latter date to 59.7 per cent of normal. This is about 
the time that the specific gravity reached 1.020. On March 17, April 25 and May 20 
the blood urea was 30.6 mg. per cent, 22 mg. per cent and 32.6 mg. per cent, 
respectively, and the urea clearance was 45 per cent, 28 per cent and 44 per cent of 
normal, respectively. 

At no time did the blood pressure rise above 126 systolic or 80 diastolic. 

Bacteriological and Immnnological Studies: Blood cultures (aerobic and anaer- 
obic) taken January 22, January 31, February 12, February 18 and April 2 were all 
sterile. Throat culture (January 18) showed numerous staphylococci and hemolytic 
streptococci. The culture from the bed sore (February 13) showed diphtheroids, 
hemolytic and non-hemolytic staphylococci and B. Coli. The pus aspirated from the 
abscess on the left shoulder (March 31) contained hemoljlic staphylococci. The 
cervical smear showed no gram-negative cocci. 

The Wassermann reaction was negative. The gonococcus complement fixation 
test was plus-minus. The antistreptolysin, antifibrinolysin, hemolytic streptococcus 
agglutinin and precipitin (Lancefield’s “C” substance) titers done during the first 
week and last were within normal limits on both occasions. 

Hematological Studies: The red blood cell count on admission was 3,900,000 and 
the hemoglobin 78 per cent (11.3 gm.). The white blood cell count was 12,650 with 
57 per cent polyraorphonuclears, 15 per cent Ijmrphocytes, 16 per cent metamyelocytes 
II, 7 per cent metamyelocytes I and 5 per cent monocytes. Ten days later the red 
blood cell count fell to 2,420,000 and after a transfusion of 500 c.c., rose to 4,300,000. 
The anemia was most severe at the beginning of the ninth week when the red blood 
cell count was 1,800,000 and the hemoglobin 52 per cent (7.5 gm.). With the aid 
of three more transfusions and an anti-anemic diet, the erythrocytes gradually rose 
to 4,500,000 and the hemoglobin to 83 per cent (12.0 gm.). The white blood cell 
count at no time was below 7,300 and during the third week it reached a maximum 
of 29,600. Roentgenological examination of the lungs was normal. An azygos lobe 
was noted. The heart shadow was moderately enlarged. 

Electrocardiograms taken on seven occasions were all within normal limits, 
showing either regular sinus rhythm or sinus tachycardia. There was no deviation 
of the electrical axis and no conduction defects. 

Porphyrin Studies: Twenty-four hour urinary porphyrin excretion studies * 
showed an output of 475 micrograms during the last week of the patient’s hospital 
stay. Six subsequent determinations done a few weeks later showed, however, an 
e.xcretion of only 35 micrograms per day. 

Second Admission: The patient was seen again on September 14. 1938, four 
months after discharge. She had no complaints e.xcept mild joint pains and con- 
traction of flexor tendons of the two last fingers of her right hand. She agreed to 
enter the hospital for further studies. Her weight had risen from 95 to 131 lbs.; 
blood pressure 120 systolic and 78 diastolic. The fundi were normal. Heart was 
normal except for a rate of 110 per minute. Electrocardiogram showed no abnormal 
changes except ventricular premature contractions. Skin was clear. Alopecia which 
had occurred soon after discharge was now undetectable. No petechiae could be 
seen. The red blood cell count was 4,430,000 with 75 per cent hemoglobin (11.0 gm.). 
The white blood cell count was 5,900 with a normal differential. The platelet 'count 
was 124,040. An Addis urine sediment count at this time showed: specific gravity 
1.021; pH of 6.8; albumin -f- red blood cell count 11,870,000; white blood ceil 
count 6,740,000 and casts 973,000. The blood urea was 24.4 mg. per cent and the 

* Normal porphyrin e.xcretion in the urine varies from 0 to about 100 mtcrograms per 
24 hours. The porphyrins were extracted by the ether-acetic acid-hydrochloric acid method 
of Fischer and determined as coproporphyrin by comparisons with standard solutions of 
coproporphyrin spectroscopically and fluorimetrically. The determinations above renorted 
were done by Dr. L. A. Rosenblum. 
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urea clearance was 75 per cent of normal. The levulose tolerance test and bronisul- 
phalein test showed perfectly normal liver function. Thus, clinically the patient was 
found markedly improved, though a severe microscopic hematuria persisted. She 
left the hospital in four days. 

Third Admission: During the month of October 1938, she suffered with multiple 
joint pains and weakness and noted several ecchymotic areas on her skin. There was 
no bleeding from any of the mucous membranes. On the morning of November 10 
she was seized with a sudden, severe, lower abdominal, cramp-like pain followed by 
nausea and vomiting. She was told by a physician that she had acute appendicitis. 
On admission to Bellevue Hospital that night there was resistance but no true 
rigidity over the right lower quadrant, with considerable rebound tenderness. Pelvic 
examination was negative except for tenderness upon moving the uterus. Several 
small ecchymotic areas were present over thighs and legs. The right knee and wrist 
were warm and tender. The cardiac impulse was not palpable, the rate was 134 
and a loud systolic blow was heard at the apex. There was no friction rub or gallop. 
The eye grounds were normal. There were no petechiae, no rash, no splenomegaly 
or hepatomegaly. The abdominal pain soon subsided but fever and occasional vomit- 
ing continued and anemia progressed. Two weeks after admission she developed 
acute pharyngitis with sudden rise in temperature to 104°. Throat culture showed 
diphtheria bacilli. Schick test was positive and the control was negative. Since the 
organisms could not be recovered on successive cultures and since there were no 
clinical signs of diphtheria, no anti-toxin was given. A week later the temperature 
again was normal and the patient comparatively free of symptoms for two weeks. 

During the sixth week she became seriously ill, cyanotic and dyspneic, and there 
appeared frank signs of consolidation first in the entire left lung and then in both 
bases. The temperature rose to 104.6° and the leukocj'te count to 56,000. No chill 
or bloody sputum was present and the cough was unproductive. A throat culture 
yielded unclassifiable pneumococci so that no specific anti-serum could be given. She 
did not respond to customary doses of sulfanilamide or sulfapyridine, with blood 
concentration of free sulfanilamide as high as 11 mg. per cent. She was put in an 
oxygen tent and after a stormy period of two weeks, during which time she was once 
again irrational and incontinent, a moderate improvement was observed. The signs 
of consolidation shifted from one lung to the other during the course of the next few 
weeks. Severe chest pain now became a prominent symptom and bilateral pleural 
effusion was noted. Five hundred c.c. of serosanguinous fluid were removed from 
the right chest during the ninth week and a few days later another paracentesis 
yielded 350 c.c. No organisms were recovered on culture. The chest signs slowly 
disappeared and the lungs remained clear for five weeks, when signs of consolidation 
and fluid re-appeared. 

At about this time arthralgia recurred, peripheral edema developed and the liver 
became palpable. The edema became progressively more severe, was of generalized 
distribution but most prominent in legs and feet. The liver edge descended to three 
fingers-breadth below the costal margin. The spleen was not palpable. Conjunctival 
petechiae re-appeared and on several occasions some observers felt convinced they 
heard a diastolic rumbling murmur at the apex. A presystolic gallop was present 
intermittently. Furuncles and subcutaneous abscesses appeared on her back and face. 
The former bed sore again became extensive. The original butterfly erythematous 
eruption of the face re-appeared for four weeks towards the end of the course and 
then faded completely. During this time the optic disc margins again became blurred, 
but no hemorrhages or exudate were present. First muscle twitches appeared^ and 
later she had two generalized tonic convulsions with no localizing or residual signs. 
Examination of spinal fluid was negative. The major therapeutic problems consisted 
of combating unyielding anorexia, nausea and vomiting, and a resistant anemia, which 
failed to respond to a total of 10,000 c.c. of whole blood. Save for a few days of 
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comparative improvement scattered through 25 weeks of prostrating and wasting 
illness, the patient continued to lose ground steadily. During the last few days she 
was irrational and incontinent and complained of chest pain and dyspnea. The bed 
sore became very extensive, edema increased and now included the face. The ab- 
domen was distended and was thought to contain free fluid in the peritoneal cavity. 
Tachycardia and gallop were present. The patient died on May 1, 1939, 20 months 
after the onset of her illness. 

Renal Shidies: The urea clearance on November 16, 1938, was 30.4 per cent of 
normal and blood urea was 75.4 mg. per cent. The non-protein nitrogen steadily 
decreased as follows; December 27 — 60 mg. per cent; January 18 — 32 mg. per cent; 
February 6 — 33 mg. per cent; March 23 — 40 mg. per cent; and April 21 — ^38 mg. 
per cent. An Addis sediment count of the urine, done on November 16, 1938, showed 
7,665,000 red blood cells, 465,000,000 white blood cells and 26,000 casts. Fifty- four 



Fig. 3. Photomicrograph (high power magnification) of a section through left ven- 
tricular myocardium showing canalyzing thrombotic lesion in a myocardial vessel. The 
thrombus was composed of granular, pale eosinophilic material lined by endothelial cells. 

urinalyses done during this admission showed a specific gravity ranging between 
1.006 and 1.020, a persistent proteinuria varying from one to three plus, a few red 
blood cells and numerous white blood cells per high power field in each specimen. At 
no time did the blood pressure rise above 150 systolic and 80 diastolic, Tiie average 
reading was 120 systolic and 60 diastolic. 

Bacteriological and Ivnnnnological Studies: Blood cultures taken during the third, 
fourth, sixth and eighth weeks were sterile. As mentioned above, the throat culture 
on November 23 showed diphtheria bacilli but these could not be recovered on subse- 
quent cultures. From a subcutaneous abscess and facial furuncle Staphylococcus 
aureus was grown. The pleural fluid of January 14, 1939 was sterile, as was the 
spinal fluid of April 9, 1939. 

The Wassermann reaction was negative. The gonococcus complement fixation 
test was negative. The antistreptolysin, antifibrinolysin and hemolytic streptococcus 
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agglutinin and precipitin titers done March 19, 1939 were again within normal limits. 
The Schick test was positive. The colloidal gold curve of spinal fluid was 000 000 
0000 . 

Hematological Studies: The red blood cell count varied between 4,200,000 and 
2,100,000, remaining between two and three million in most instances and rising 
above three million only after one or two transfusions. The hemoglobin ranged be- 
tween 5.8 and 10.0 gm. per 100 c.c. The white blood count was elevated from the 
third to twelfth weeks, during the period of pulmonary infection and high fever. 
Leukocytosis on one ocaision reached 56,200, on another 46,200, and on a third 42,650 
with an increase in polymorphonuclears and metamyelocytes. During the latter half 
of her course the white blood count stayed between five and ten thousand witli a 
normal dififerential. At no time was leukopenia present. The erythrocyte sedimen- 
tation rate was elevated. 

Roentgen Examinations: The lungs on January 17, 1939, showed bilateral pleural 
effusion reaching on the left side as high as the subapical region and on the right, 
filling the lower two-thirds of the chest. There was also a moderate amount of 
pneumonitis visible in the areas not obliterated by the effusion. As before, the azygos 
lobe was noted. On April 14, 1939, extensive broncho-pneumonic infiltration was 
seen in both lung fields. 

Electrocardiograms : The tracings which were normal during the first admission 
and during the first month of this admission showed persistent low voltage during 
the last two months of life. Tachycardia and premature ventricular and His bundle 
contractions were the only other abnormalities. There was no deviation of the elec- 
trical axis and no prolongation of P-R interval or QRS complex. 

Autopsy: Autopsy was performed two hours after death, by Dr. Eugene Clark. 

Macroscopic examination : Except for several furuncles on both cheeks there were 
no facial lesions. Decubitus ulcers were present over the sacrum and both iliac 
crests. On opening the peritoneal cavit}', approximately 3500 c.c. of clear light yellow 
fluid escaped. Delicate fibrous and fibrinous adhesions extended from the omentum, 
large bowel and stomach to the anterior abdominal wall. Almost the entire free 
surfaces of both liver and spleen were covered by similar fibrinous exudate and 
fibrous adhesions measuring 2 cm. in thickness. The liver extended 3 cm. beneath 
the costal margin. 

On opening the chest, both pleural cavities were found to be completely obliterated 
by organizing fibrinous exudate about 2% cm. thick. Similar adliesions were present 
between the pleural and pericardial surfaces. 

The heart weighed 580 grams. The pericardial sac was completelj’’ obliterated 
by fibrous adhesions. The right auricle and ventricle, and the tricuspid and pul- 
monary valves were normal. The left auricular endocardium appeared diffusely 
thickened, and pearly gray in color. The mitral ring showed a minimal degree of 
stenosis and admitted the tips of two fingers with difficulty. Both mitral leaflets 
were moderately thickened. On the auricular surface of the free borders of the 
posterior leaflet were small verrucous structures measuring 1 to 2 mm. in diametei. 
They were friable and light red in color. Extending over the entire ventriculai 
surface of this leaflet was a large vegetation 5 mm. thick. It was dark red, granular 
and fairly friable, and partly obliterated the pocket between the cusp and subjacent 
endocardium. It extended downward along the endocardium of the posterior wa 
of the left ventricle for a distance of 2 cm. The anterior mitral leaflet was sclerosed 
and contained a small calcified deposit in its depth. It was free of any vegetations 
that could be seen grossly. The chordae tendineae were slightly thicker and shorter 
than normal. The left ventricle was moderately hypertrophied; its wall was 14 mm. 
thick. The myocardium, aortic valve, supravalvular aorta and coronary arteries were 
normal. 
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The aorta was normal save for a few, light yellow, subintimal flecks in descending 
and abdominal portions. 

The lungs were crepitant throughout. There were no areas of consolidation. 
A few small alveolar hemorrhages were noted in the right lower lobe. 

The spleen weighed 510 grams. Its capsule was covered by loosely adherent 
fibrinous exudate 21^ cm. thick. The cut surface was deep red, with abundant pulp. 

The stomach, intestines, pancreas and adrenals showed no noteworthy changes. 

The liver weighed 1920 grams. Its free surface was covered by a fibrinous 
exudate similar to that covering the spleen. The cut surface was brownish red and 
the central veins were prominent. The gall bladder was normal. 

There was a conspicuous inequality in the size of both kidneys ; the left weighed 
340 grams and the right weighed 120 grams. The capsule of the left stripped with 



Fig. 4. Photomicrograph (low power magnification) of a section through right kidney 
showing healed focal lesion in the glomerulus like that seen in ordinao' embolic glomerular 
nephritis. 


ease, the surface was mottled, grayish yellow, and red because of small areas of 
congestion. The organ was softer than usual and on section the cortex was paler 
and wider than normal. The capsule of the right kidney stripped with some diffi- 
culty. The surface was pale reddish-gray and bore several linear cortical scars. The 
intervening surface between the scars was finely granular; the individual granules 
measured 1 mm. in diameter. On section, the cortex was markedly diminished in 
size and the cortico-medullary junction was indistinct. A slight degree of hydro- 
nephrosis with atrophy of the pyramids was noted but no ureteral obstruction could 
be found. 

The bladder was normal except for a few small mucosal hemorrhages measuring 
2 to 3 mm. in diameter. 

The uterus, fallopian tubes and right ovary were normal. The left ovary con- 
tained a corpus hemorrhagicum measuring 1 cm. in diameter. 

The peri-pancreatic Ijanph nodes were slightly enlarged, measuring 1 by ^ cm. 
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They were soft in consistency and the surface and cut section were pinkish gray in 
color. Tlie remaining lymph nodes were normal. 

The bone marrow of the vertebral bodies was normal. The remaining struc- 
tures showed no significant changes. The brain was not examined. 

Culture of the vegetations on the mitral valve revealed hemolytic streptococci. 

Microscopic Examination: Heart: The posterior mitral leaflet was markedly and 
diffusely thickened by cellular granulation and fibrous tissue. There was extensive 
vascularization throughout its entire length and the vessels appeared as thick-walled 
arterioles in some regions but more often as young proliferating capillaries. There 
was an extensive proliferation of the histiocytes and a fairly dense focal infiltration 
of lymphocytes and polymorphonuclear leukocytes. There were many large hemo- 
siderin-containing macrophages throughout the leaflet. The proximal three-fourths 
of the auricular aspect was lined by endothelium but the remainder as well as the 
entire ventricular aspect of the leaflet was the site of a homogeneous fibrinous vege- 
tation which was continuous with the vegetation on the mural endocardium of the 
posterior wall of the left ventricle. The fibrinous \'egetation appeared invaded by 
histiocytes and capillaries and showed very few polymorphonuclear leukocytes. There 
was fusion of the proximal portion of the ventricular aspect of the leaflet to the 
subjacent mural ventricular endocardium. This fusion appeared to be of firm fibrous 
nature and a similar union had occurred between many chordae tendineae and the 
ventricular surface of the leaflet as well as with tlie mural endocardium of the left 
ventricle behind the posterior mitral leaflet. There was no sclerosis or vasculariza- 
tion of the mitral ring. The endocardium of tlie left auricle showed no inflammatory 
changes. The anterior mitral leaflet showed alterations similar to that described 
in the posterior leaflet although on a smaller scale, including the fibrous cohesion of 
several chordae tendineae on the ventricular aspect. There were several large bac- 
terial masses situated rather deeply in the leaflet though none were found on the 
fibrinous vegetation. In the leaflet itself polymorphonuclear leukocytes were fairly 
numerous. 

The mural endocardium of the posterior left ventricular wall showed alterations 
similar to those found within the anterior and posterior leaflets; it did not extend 
beneath the elastic layers of the endocardium which were only slightly reduplicated. 
The endocardium was thickened to a degree which achieved a width of several mm. 
and the thickening was attributable to cellular granulation tissue well vascularized by 
thick-walled vessels and young capillaries on which was deposited a broad layer of 
homogeneous fibrin. Fused chordae tendineae could be very distinctly identified in 
this thickened endocardium. 

The pericardium showed an extensive union with the epicardium by very vascular, 
loose, fairly cellular areolar tissue. There were thick-walled vessels in these fibrous 
adhesions as well as young capillaries. In a few places the adhesions between the 
serous membranes were of a homogeneous fibrinous character. 

The myocardium beneath the mural endocarditis of the posterior left ventricular 
wall showed considerable fiber atropliy with interfibrillar fibrosis. Elsewhere the 
fibers showed a mild degree of nuclear and fiber hypertrophy. A few foci were 
encountered of sub-miliary size, consisting of a centrally placed capillary or arteriole 
plugged by bacterial masses with a surrounding zone of polymorphonuclear leuko- 
cytic infiltration and muscle necrosis. There were no Aschoff bodies or any struc- 
tures even remotely resembling the latter. The larger and medium sized coronary 
arteries appeared normal. There was no perivascular fibrosis. There were a few 
small arteries and arterioles situated in the muscle subjacent to the mural vegetations 
in which definite intimal hypertrophy and medial fibrosis could be identified. A 
significant vascular alteration was found in thin-walled sinusoidal-like structures 
situated in the interfascicular connective tissue. These structures frequently con- 
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tained granular, pale, eosinophilic material, relatively acellular, surrounded by pro- 
liferating histiocytes and endothelial cells, practically occluding the lumen in many 
instances (figure 3). 

Kidneys: Sections through the right kidney presented a uniform picture. The 
most striking alteration was that of extensive patchy tubular atrophy and interstitial 
fibrosis with condensation of glomeruli. In these patchy zones of atrophy, the most 
common glomerular lesion encountered was that of diffuse or partial hyalinization 
and atrophy, but within these areas, as well as in less altered portions of this kidney, 



Fig. S. Eleanor K., January 20, 1938. Eleanor K., May 18, 1938. 


there were glomerular lesions of various other types. There were no glomeruli 
which appeared entirely normal. Many showed hyalinization of the so-called “ focal 
embolic” type (figure 4), i.e., there was circumscribed hyalinization of a segment of 
the tuft with the remainder of the tuft showing only slight thickening of the basement 
membrane. These lesions appeared old and none showed evidence of recent necrosis. 
Other glomeruli showed a mild or moderate diffuse thickening of the capillarj' base- 
ment membrane with fusion of loops and simplification of the tuft. Many glomeruli 
showed synechiae between the tuft and tlie capsule. No crescents were seen but 
some glomeruli showed crescentic fibrosis. Many showed fibrous thickening of 
Bowman’s capsule. 
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The tubules had disappeared in the large atrophic areas, elsewhere showed no 
alteration other than that of a focal calcification which involved collecting tubules 
chiefly. There was a moderate number of hyaline casts in the tubules. The inter- 
stitial tissue showed a diffuse fibrosis though the latter was more marked in the patchy 
zones of extreme atrophy. It was very densely infiltrated by lymphocytes and 
plasma cells. 

The afferent glomerular arterioles and the interlobular arteries appeared entirely 
normal. There was, however, a severe focal lesion in the interlobar and arcuate 
arteries. A large number of these vessels showed partial or complete obliteration of 
the lumen by firm connective tissue in the intima which frequently showed capillariza- 
tion. The internal elastic membrane was notably unaltered and the media and peri- 
arterial tissue appeared entirely normal in such lesions. This was, however, a focal 
process and more than half of the vessels of this size encountered in the sections 
appeared unaltered. 

The mucous membrane of the pelvis and calyces showed a dense sub -epithelial 
infiltration of lymphocytes and plasma cells, and in some sections the calyx was full 
of pus. 

The left or large kidney showed alterations of the glomeruli similar to that seen 
in the right. There was, however, a notable difference, in the absence of any exten- 
sive patch}' atrophy or interstitial fibrosis. The process in this kidney was more 
diffuse and the interstitial scarring was less marked. The other difference appeared 
in the absence of any vascular lesion whatsoever, the arcuate and interlobar arteries 
in sections from this kidney appearing entirely normal. The pelvic mucous membrane 
showed the same inflammatory changes as noted in the right kidney. 

Lungs; In all sections tlie pleural surfaces were thickened by fibrous exudate 
containing capillaries lined with thick cuboidal endothelial cells. The parenchyma 
showed a moderate degree of chronic passive congestion. One section contained 
several foci of organizing pneumonitis. Many of the smaller bronchi exhibited 
thickened fibrosed walls with foci of lymphocytes in their depths. 

Spleen ; The capsule was thickened in several areas by old fibrous connective 
tissue. The pulp was moderately congested and contained an excess of polymorpho- 
nuclear leukocytes. The follicular arterioles showed moderate intimal thickening of 
a hyaline nature. 

Pancreas: The acinar and islet cells were normal. There was a moderate degree 
of diffuse inter- and intra-lobular fibrosis with atrophy of many of the glandular 
lobules. The thickened interlobular septa were infiltrated with moderate numbers of 
lymphocytes and fibroblasts. Scattered capillaries and venules exhibited partial or 
complete occlusion by hyaline masses, some of which were partially organized; The 
arteries were normal. 

Liver : The capsule was normal but was covered by a very thin layer of delicate 
connective tissue strands. The central zone sinusoids were dilated with consequent 
atrophy of the surrounding polygonal cells. Many of the hepatic cells throughout 
the sections contained large lipoidal globules. The larger arteries exhibited slight 
intimal thickening by fibrous proliferation. The smaller vessels were normal. 

Adrenal : The capsule was thickened by young fibrous connective tissue. A few 
of the capsular arterioles showed intimal proliferation, hyaline and fibrinoid degen- 
ation of their walls with consequent narrowing of the lumen. The remaining portions 
of the adrenal gland were normal. 

Bone marrow :iThe bone marrow of the vertebral bodies showed hyperplasia of 
the cells of the granulocytic series. 

The remaining organs showed no unusual changes. 

Final Pathologic Diagnosis : Chronic polyserositis (pleuritis, pericarditis, 
hepatitis, perisplenitis) with ascites; chronic passive congestion of the lungs and 
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liver; chronic active mitral and left ventricular mural endocarditis of the atypical 
verrucous tj^pe with superimposed acute bacterial (hemolytic streptococcus) endo- 
carditis; chronic glomerular nephritis of the diffuse and focal embolic type; focal 
endarteritis obliterans of the right kidney with patchy ischemic atroph}”^; chronic 
bilateral pyelonephritis ; chronic interstitial pancreatitis with capillary fibrinous throrh- 
bosis and lymphadenitis of the peri-pancreatic nodes. 

Discussion 

In 1924, Libman and Sacks ^ described what they considered a distinct 
clinical syndrome associated with characteristic mural and valvular atypical 
verrucous endocarditis. Two of the four patients originally described by 
these authors had lupus erythematosus. In 1932, Gross reported seven 
cases of Libman-Sacks disease ; cutaneous lesions were present in three. In 
1935, Baehr, Klemperer and Schifrin ^ reported 23 cases of fatal lupus ery- 
thematosus with autopsy findings. Five of these had endocarditis of the 
atypical verrucous type. Keil quotes the late Dr. Louis Gross as having 
been of the opinion that from 30 to 50 per cent of the cases of lupus ery- 
thematosus demonstrate this endocardial lesion. It seems then that patients 
with lupus erythematosus may or may not have atypical verrucous endo- 
carditis and conversely patients with this unusual type of endocarditis may 
or may not have lupus erythematosus. Our patient had both the cutaneous 
and endocardial lesions. The superimposed bacterial endocarditis reported 
here is rare but has been noted by other observers and occurs quite late in the 
course of the disease. 

Studies of renal function have been reported in only a few of the cases 
that appear in the literature. Keith and Rowntree “ found that renal func- 
tion as tested by phenolsulphonephthalein excretion, by the level of nitro- 
genous bodies in the blood and by the ability to dilute 'and concentrate the 
urine was unimpaired as a rule. Rose and Goldberg ® found that in two of 
their cases the function as judged by urea clearances was normal ; neither of 
these two patients had azotemia. Nine of the 23 patients reported by 
Baehr, Klemperer and Schifrin had azotemia and showed fixation of specific 
gravity of the urine. It is interesting that our patient showed first a marked 
impairment in renal function; i.e., a fixed specific gravity, a urea clearance 
which was 13 per cent of normal and a blood urea content of 217 mg. per 
cent, and then regained her capacity to concentrate urine and to clear urea 
(75 per cent of normal), thereby reducing her blood urea to a normal level. 
Even more striking is the fact that uremia, which in this disease is usually 
terminal, was followed by remission. In the latter phase of the patient’s ill- 
ness the urea clearance was again seriously reduced, though the blood non- 
protein nitrogen during the last week of life was only 38 mg. per cent. 
Albuminuria and hematuria persisted practically throughout the patient’s 
course, even when she was symptom-free and apparently in remission. As 
is the rule in these cases, hypertension was absent. As one follows the 
course of lupus erytlicmatosus from its onset, it becomes evident that the 
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degree of renal function impairment may vary from time to time and may 
not be unremittingly progressive. This may explain, in part, the wide va- 
riation in the reported results of kidney function tests in this disease. 

It is noteworthy that the customary leukopenia was not observed in this 
case. In fact leukocytosis was present through the major part of the course, 
reaching a maximum of 56,200 white blood cells. At autopsy the bone 
marrow was found hyperplastic, largely because of an increase in the cells 
of the granulocytic series. 

Baehr, Klemperer and Schifrin are of the impression that those patients 
with erythematous lupus who are photosensitive, develop this disease or an 
exacerbation immediately after exposure to sunlight. Keil disagrees with 
this observation. The case here reported demonstrates that while the patient 
was unquestionabl}'^ sensitive to sunlight, exposure to sun did not immediately 
precede the onset of her illness nor the later appearance of the cutaneous 
manifestations. The skin eruption appeared several months after the other 
symptoms began, during which period the patient had remained indoors. 

At autops}’’ the kidne3'^s showed both diffuse and focal glomerular ne- 
phritis. Baehr et al. described glomerular lesions in 18 of 23 cases. Rose 
and Pillsbury ° found them in all of the five cases autopsied and Reifenstein 
et al.^ reported glomerular nephritis in 9 of the 17 cases collected from the 
literature. 

An unusual feature in our case was the marked inequality in the size of 
both kidneys, one being almost three times as large as the other. It is note- 
worthy that many arteries of the smaller kidney were occluded, partially or 
completel)^ by severe intimal fibrosis. The internal elastic membrane and 
the remaining layers of these vessels remained unaltered. Such changes 
were conspicuously absent in the larger kidney. The “ wire loop ” lesions 
emphasized by Baehr and his co-workers were not found in this case. 

The smaller systemic arteries, arterioles, venules and capillaries were 
widely affected. In most instances the changes consisted of intimal pro- 
liferation and fibrosis, in some the walls showed degenerative changes and 
in many the lumen was narrowed or occluded by thrombus formation. Such 
alterations were noted to a greater extent in the heart and kidneys and to a 
smaller degree in the spleen, pancreas, liver and adrenals. 

The morphological changes in the heart conformed closely to the de- 
scriptions of Libman and Sacks and Gross. 

Summary 

A case of lupus erythematosus with visceral involvement is reported. 
It is unusual in that so many of the multiple features of this disease were 
observed in one patient. 

The clinical attributes consisted of photosensitivity, cutaneous eruption, 
alopecia, arthritis, pericarditis, endocarditis, petechiae, papilledema, pleuritis, 
pneumonitis, nephritis, transient uremia, splenomegaly, hepatomegaly, 
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ascites, peripheral edema, gastrointestinal disturbances, prolonged fever, 
anemia, leukocytosis, delirium, convulsions and coma. 

The significant morphological changes consisted of atypical verrucous 
endocarditis (Libman-Sacks) with superimposed acute bacterial endocarditis, 
adhesive pericarditis, disseminated vascular lesions, polyserositis, focal and 
diffuse glomerular nephritis and interstitial pancreatitis. 
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THE RESPIRATORY AND THE CIRCULATORY 
SYSTEM IN FEMALES WITH OVARIAN 
DYSFUNCTION 

By David Scherf, M.D., A^ezv York, N. Y. 

Some women pass through the climacterium asymptomatically, whereas 
others have innumerable complaints. Frequently symptoms do not cause 
undue annoyance and may be elicited only by careful questioning. In other 
cases they are so tormenting that medical treatment, bed rest, and even hos- 
pitalization may become necessary. 

Opinion varies in regard to the incidence of symptoms. Some estimate it as Iiigh 
as 75 per cent of all women while others report 91 per cent or even more.®® The 
marked difference in the intensit}' and frequency of symptoms seems to depend upon 
constitutional and endocrine factors and the status of the vegetative nervous system. 
Furthermore, the social position of the patient may plaj’’ a role. One meets patients 
with climacteric symptoms much more frequently in private than in institutional 
practice. In the private practice of a cardiologist 22 per cent of female patients 
seeking advice had complaints caused by the disturbance of the activity of the ovarian 
glands. 

It has been known for years that an arthritis or a psychosis (involutional 
melancholia) may be associated with the climacterium, and substitution therapy with 
ovarian hormones has been recommended. But even the relation of these conditions 
to the activity of the ovarian glands occasionally has been questioned and even denied 
until recently. 

With regard to the sensations produced by disturbances of tbe circu- 
latory system, it is generally appreciated that " hot flashes ” and palpitation 
are common findings during, and caused by, the menopause. But these 
symptoms and others, which are discussed later, are usually regarded mainly 
as the consequence of a “ climacteric neurosis ” rather than of an actual 
illness. More recent investigations seem to prove, however, that these pa- 
tients are actually ill and not merely neurotic. They indicate that the prac- 
tical importance of the circulatory disturbances in climacteric females has 
been greatly underestimated. 

Symptoms and Signs 

In a typical case the diagnosis is possible by merely obtaining the history 
from the patient. Most of the patients exhibit increased excitability and 
show an emotional instability and great nervousness. They weep readily 
and are greatly depressed. Others, however, enumerate their symptoms 
with great tranquillity. 

* Paper read at the Academy of Pathological Science, New York, on March 24, 1939. 

Received for publication May 2, 1939. , 

From the Department of Medicine, the New York Medical College, Flower and Fifth 
Avenue Hospitals. 
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In the foreground are the “ hot flashes ” which are found in approxi- 
mately 62 per cent of the casesd* Some authors, however, note them so 
regularly that they hesitate to diagnose the climacterium unless this symp- 
tom is present. Sweating, vertigo and a splitting headache are common. 

Palpitation, cardiac pain and dyspnea constitute a syndrome encountered 
very frequently in patients with an organic heart lesion ; but the same triad 
is also found with equal regularity in the climacteric female. More exact 
inquiry, however, often adds many important details. The palpitation does 
not present the characteristic features noted in paroxysmal tachycardia or of 
palpitation associated with organic heart lesions. It comes without apparent 
cause, frequently at night, and lasts only a few minutes. The pain is felt 
in the region of the cardiac apex or in the left parasternal region in the 
second or third interspace. This area is frequently hypersensitive to pres- 
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Fig. 1. Sighing respiration in a climacteric patient. 

sure. Moreover, the pain may radiate “ t 3 ^pically ” to the left shoulder and 
down the left arm. It usuall}' lasts but a few minutes, and is A'ery similar 
to the pain found in mjmcarditis. Nitrogtycerin may relieve. 

The dyspnea of this group of patients presents features which are verjf 
suggestive of the correct diagnosis. It occurs independently of effort and 
ma}’’ be present when the patient is resting quietty. Simple observation and 
careful questioning reveal that the dyspnea consists merely of single deep 
sighing respirations which recur at rather short intervals. Some relief of 
the oppression is thus afforded. . Rarely is the patient aware of the true 
cliaracter of the respirator}’^ disturbance, and therefore she mentions only 
the subjective feeling of dyspnea. When informed by the physician con- 
cerning the character of the breathing she recognizes immediately the sigh- 
ing as such. This form of respiration is so t 3 'pical that it readily permits 
the diagnosis. 
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Figure 1 shows the basal metabolism tracing of a 38 year old patient in 
the menopause, who complained of dyspnea and palpitation. The deep sigh- 
ing respirations occurred once or twice every minute and are clearly visible. 
One will also notice that the deep respirations are not preceded by more 
superficial excursions, i.e., they do not have compensatory character. 

Figure 2 shows the rather slow respiration of another patient, 54 years 
of age, who complained of dyspnea, palpitation, pain in the cardiac region 
and “ hot flashes.” In this instance as well the deep sighing occurred at 
least once every minute combined with an irregular and slow respiration. 
In both cases the disturbance of the respiration was very obvious during the 
examination. The basal metabolic rate in the two patients was — 7.6 and 
— 6.4 respectively. Both present quite typical instances of the two main 
varieties of the sighing respiration encountered in these patients. 



Fig. 2. Irregular sighing respiration in a climacteric patient. 

The sighing disappears promptly after the administration of follicular 
hormone. If the treatment is discontinued it reappears occasionally until 
adequate treatment is again initiated. ' 

Two thousand successive basal metabolism tracings were investigated regarding 
the described disturbance of respiration. It was found in 68 cases of which only 
two were males. Thirty-five of the females were older than 35 years and had symp- 
toms and signs suggesting a disturbance of ovarian function. All but three of the 
other patients were registered under the diagnosis of hyper- or hypothyroidism, men- 
strual disturbance, endocrine imbalance, hypo-ovarism, fibroids, etc. In one of the 
two men with sighing respiration bilateral undescended testes were found. 

In the past, when a patient complained very excitedly of pain, dyspnea 
and palpitation, when flashes of heat existed, and the woman had just ar- 
rived at or was in the menopausal age, and, moreover, the clinical examina- 
tion revealed normal findings, the diagnosis “ climacteric neurosis ” or neuro- 
circulatory asthenia was comprehensible. 
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Sometimes, however, in these patients a series of abnormal signs is 
found. Occasionally the heart is very excitable, decided pulsations are pal- 
pable over the entire precordium, the heart rate is increased, and a systolic 
murmur may be heard over the apex or the aorta. Tremor, dermography, 
sparkling eyes and other signs of hyperthyroidism are present. Some- 
times a hypertension exists and values ,of 200 mm. Hg systolic and 100 
diastolic may be observed for several years. When these signs, variously 
combined, were found, when the symptoms mentioned caused great distress 
and the electrocardiographic report suggested “ evidence of myocardial 
lesion,” then the diagnosis of angina pectoris, myocarditis, or coronary 
sclerosis was common. These patients were induced to lead a restricted life 
and were treated for years as cardiac patients with a doubtful prognosis 
until all symptoms and signs subsided. 

The Electrocardiographic Findings 

In some cases with definite climacteric disturbances it was striking that, 
during the time of the most pronounced symptomatology, marked alterations 
appeared in the electrocardiogram although they promptly disappeared on 
treatment with follicular hormone. Further investigations revealed that 
patients with ovarian hypofunction, without relation to the climacterium, 
may present the same electrocardiographic findings. 

Frequently, but not always, a sinus tachycardia of 90-120 is found. 
The auriculoventricular conduction time is occasionally prolonged. The 
initial complex is not altered. Definite changes are found in the S-T seg- 
ment and the T-wave. 

The most typical finding is a depression of the S-T segment beneath the 
isoelectric line. This depression may be barely visible or very pronounced. 
It is usually present in ever}'^ lead and, therefore, it is most marked in Lead 

II. Frequently it is accompanied by an alteration of the T-wave. The 
T-wave becomes lower and may disappear completely. Only rarely is it 
inverted. The changes of the T-wave are most pronounced in Leads I or 

III. 

It is self-understood that only those changes of the S-T segment which 
are definitely abnormal have diagnostic value. Slight depression of the S-T 
segment occurs occasionally in the normal individual after exercise or during 
a sinus tachycardia. It is also important to rule out preceding treatment 
with digitalis, since these tracings may be similar in some respects to tliose 
of patients who were previously digitalized. It may be emphasized, how- 
ever, that the slow descent of the S-T segment combined with the steep rise 
to the T-wave, so characteristic of the digitalis tracing, is usually absent 
from these tracings. 

Case 1. This 46 year old patient had suffered from substernal pain for several 
weeks. During the last week she frequently felt dull pain of variable intensity behind 
the sternum. The patient also complained of dyspnea and palpitation, independent of 
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effort. Swelling* of the anhles w&s occasionslly noted. Three years previously a 
panhysterectomy had been performed. The blood pressure was 135/65 mm. Hg. 
The examination of the heart revealed normal physical findings, except for slight 
hyperexcitability. There was also a slight tremor; the basal metabolic rate was 
plus 35 per cent. 

The electrocardiogram (figure 3a) shows a sinus tachycardia with a rate of 115. 
The S-T segment in Lead II is slightly depressed, and there is no T-wave. The 
patient had never received digitalis. Two thousand units of follicular hormone were 
injected daily. No other medication save a sedative was given. The electrocardio- 
gram, recorded one week later (figure 3b), shows a rate of 95; the depression of 

the S-T, most pronounced in Lead II has disappeared, the T in II is normal and 
positive, and in Lead III the T-wave is less negative than before the treatment. The 
pain and other symptoms had disappeared in the interim. The blood pressure fell 

to 112/75 mm. Hg. The basal metabolism was only 11 per cent plus. 



Fig. 3. Electrocardiogram before and after estrogen treatment in a climacteric patient. 


Case 2. This patient was 59 years of age and complained of “flushes,” pain in 
the precordium, palpitation and dyspnea. A year previously a panhysterectomy had 
been performed and the symptoms developed slowly one month ago. ^ The clinical 
examination revealed a hyperexcitable heart with normal physical findings. 

Figure 4a shows a regular sinus rhythm with a conduction time of 0.22 second. 
The initial complexes are normal. The S-T segment in Leads I and II are definitely 
depressed, the T-waves are almost invisible in all limb leads. In the right arm pre- 
cordium chest lead the T-wave is inverted, in the right arm— -apex chest lead there is 
a bifid T. The patient was treated with six intramuscular injections,^ each containmg 
10,000 units of follicular hormone. The injections were given twice weekly. No 

other therapy was employed. ^ 

Figure 4b shows the electrocardiogram after three weeks treatment. Ihe con- 
duction time is normal (0.18 second) ; the S-T segment and T-waves are also normal 
in the limb leads as well as in the chest leads. The patient noticed a marked improve- 
ment and became symptom free. 

Case 3. Figure 5 shows very typical and advanced changes. The patient \yas 
48 years old and she had not menstruated for four months. She complained of 
in the region of the heart, hot flashes, palpitation and marked excitability. The blood 
pressure varied continuously between 180/60 and 220/75 mm. Hg. The heart was 
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very active, with strong precordial pulsations; however, it was not enlarged. Basal 
metabolism was -}~ 70 per cent. 

The electrocardiogram (figure 5) shows a sinus tachycardia with 130 beats per 
minute and a deep depression of the S-T segment, especially in Lead II. The patient 
had never received digitalis. Treatment with follicular hormone (10,000 units intra- 
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Fig. 4. Prolonged conduction time and abnormal T-waves in a climacteric patient, a normal 
electrocardiogram appearing after 3 weeks’ treatment. 

muscularly, twice a week) was instituted ; this abolished all symptoms within five 
weeks. 

Case 4. This 52 year old patient suffered from palpitation, pain in the pre- 
cordium while at rest, and a feeling of an.xiety. Menstruation was still undisturbed. 
Ihe blood pressure varied on different occasions between 180/80 and 200/120 mm. 
Hg, within short intervals of time. The heart was normal in size and form, but 
hypere.xcitable. 
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The electrocardiogram again shows typical changes (figure 6a). There is again 
a sinus tachycardia with a rate of 97. The initial complex shows a left axis deviation 
without widening or splitting. The S-T segment is again markedly depressed. The 
T-wave is low, especially in Lead II. Within 14 days following the treatment with 
four intramuscular injections, each containing 50,000 units of follicular hormone, 
the electrocardiogram was practically normal (figure 6b). 

No Strict parallelism exists between the extent of alterations in the elec- 
trocardiogram and the complaints. One may see patients with marked 
flushing and palpitation but a normal electrocardiogram ; on the other hand, 
if the electrocardiogram displays the abnormalities mentioned above these 
symptoms are never absent. In patients who complain of pain in the cardiac 
region the electrocardiogram is usually altered. 


illllilll 
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Fig. S. Marked changes of the S-T segment in a climacteric patient with hyi^rtension, and 
the changes after treatment. In the tracing on the right the order of leads is I, III, II. 


The alterations in the electrocardiogram may be recorded not only in 
patients in the natural or artificial climacterium (after irradiation or opera- 
tion), but they may be also seen in young females with ovarian hypofunc- 
tion.^^ In these patients hypogenitalism usually exists. The menstruation 
is painful and of short duration, and the menses may disappear for several 
months. Acrocyanosis, with cold, blue, perspiring fingers, is a frequent 
finding. The heart may show hyperactivity, but is never enlarged. Tachy- 
cardia and a systolic .murmur are frequent, and occasionally an elevation of 
temperature is found, especially before menstruation. If a depressed^ S— T 
segment and inverted T-waves, i.e., signs of myocardial damage, are discov- 
ered in the electrocardiogram of these cases, the mistaken diagnosis of a 
myocarditis, sometimes even endocarditis, is cornmonly made. Some of 
these patients have been confined to bed for months. 

The changes in the electrocardiogram are independent of the signs^ of hyper- 
thyroidism. This deserves emphasis because in some places hyperthyroidism very 
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frequently accompanies the menopause.^^ In other regions this combination is much 
rarer and patients with signs of hypothyroidism are more frequently encountered. 
Occasionally, mixed forms with signs of hyper- and hypofunction of the thyroid are 
seen. The changes in the electrocardiogram described above may appear in both 
types of patients. Naturally they are more frequent in patients with hyperthyroidism, 
but they disappear after adequate treatment with follicular hormone within a short 
time whereas the signs of hyperthyroidism still persist. The hyperthyroidism is only 
a coincidental symptom of the menopausal syndrome. On the other hand, these 
electrocardiographic changes are not observed in patients with pure hj'perthyroidism. 
The latter group has normal electrocardiograms, sometimes with T-waves of unusual 
height. Occasionally abnormal S-T segments and T-waves are found, but only in 
very toxic cases. 

The alterations of the electrocardiogram are also not the result of the hyperten- 
sion. One frequently finds the same changes in patients with a normal blood 
pressure, especially in younger individuals. In patients with hypertension, too, the 



Fig. 6. Electrocardiogram before and after the administration of estrogenic hormone. 


electrocardiogram may become normal after treatment with follicular hormone before 
the blood pressure falls. The electrocardiographic changes may also disappear in 
climacteric patients with an essential hypertension after the administration of follicu- 
lar hormone although the blood pressure remains at the same level. Moreover, the 
changes in the electrocardiogram produced by a hypertension are quite different from 
those described in this paper, since in hypertension one commonly finds a levocardio- 
gram which, in the later stages, shows a depressed S-T and T in. Lead I and an 
elevated S-T and T in Lead III. But in the group we are describing, a co-existing 
hypertension may aggravate the alterations. 

The relation between the electrocardiographic changes and the ovarian dysfunc- 
tion is proved by the fact that the alterations of the final deflection and of the con- 
duction time disappear after a short treatment with follicular hormone. 

After interruption of treatment the alterations of the electrocardiogram may 
reappear after weeks or months. If follicular hormone therapy is again instituted 
the electrocardiogram becomes normal. 

The changes described were observed in 38 cases. Some were treated under the 
diagnosis of angina pectoris, myocarditis or coronary sclerosis for many months; 
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the electrocardiogram remained unchanged. Administration of follicular hormone 
abolished every alteration in one to three weeks. 

Since objective signs permitting the diagnosis of an ovarian dysfunction are not 
available, it is impossible to determine the percentage of these patients in which these 
electrocardiographic changes appear. They are found only in a minority of the 
climacteric patients and are by no means a fixed characteristic of this event. As in 
climacteric hypertension and other climacteric phenomena, a certain “status of the 
endocrine glands ” is necessary for their appearance. 


Hypertension and Other Circulatory Disturbances in Patients 

WITH Ovarian Dysfunction 


Until recently the existence of a climacteric hypertension was denied by 
very competent observers.'^’ Others assume that about 40 to 50 per cent 
of climacteric females show an elevated blood pressure, and some believe 
that high blood pressure in the climacterium is a physiological phenomenon. 
The literature on these questions is extremely contradictory and reflects 
marked differences of opinion. Since many studies were reported by excel- 
lent clinicians, one must assume that the number of cases showing hyperten- 
sion in the natural or artificial climacterium varies in different countries. 
Personal experience confirms this assumption, since a change of sphere of 
activity permitted the writer to observe a difference in the frequency of hy- 
pertension in patients with the described syndrome. 


If hyperthyroidism is not very marked, the systolic and diastolic blood pressures 
are increased. Values over 200 systolic and over 100 diastolic are not unusual. 
In patients with a hypertension of other genesis the blood pressure values may rise 
to still higher levels in the climacterium. The rapid and frequent fluctuation of the 
blood pressure is very characteristic. Patients with very outspoken symptoms and 
signs and with normal blood pressures are especially common among younger females. 
Here the extirpation of both ovaries and the uterus occasionally does not create any 
symptom and the blood pressure frequently remains normal. 


In the group of patients whose blood pressure increases, a marked dilata- 
tion of the heart may be found at times. At times an attack of cardiac 
asthma or pulmonary edema may appear even before the heart undergoes 
much enlargement. 


Case 5. This 45 year old patient, the mother of two children, had always been 
well. Menopause occurred two years previously. A few months later hot flashes 
appeared. The physical examination was negative. In the following month the 
blood pressure gradually increased to 160/80 and 200/95 mm Hg. Extrasystoles 
frequently occurred, and signs of hyperthyroidism appeared. The electrocardiogram 
showed the characteristic depression of the S-T segment, mainly m Lead II On two 
occasions, once after a heavy meal and once after great excitement, attacks of pul- 
monarv edema appeared, and injection of morphine and digitalization were necessary. 
Treatment with follicular hormone quickly abolished all symptoms and signs. Sub- 
sequently the blood pressure never exceeded 145/70 mm. Hg, although the signs of 
slight hyperthyroidism remained. The attacks of pulmonary edema did not recur 
in the next two years, despite the fact that the patient did not receive any treatment 
except follicular hormone. The electrocardiogram was normal thereafter. 
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Two other patients had had attacks of paroxysmal fibrillation in the 
climacterium only during the period of flushes, palpitation and heart pain. 

Case 6. This patient, at present 62 years of age, had always been healthy; her 
menopause occurred 14 years ago. Six years later flushes, palpitation and hyper- 
excitability appeared. The blood pressure reached 200/110, but fluctuated markedly. 
For two years, at the height of these symptoms and signs, seven attacks of auricular 
fibrillation occurred, lasting one to four and one-half hours. Treatment with seda- 
tives and ovarian hormone abolished all the complaints. The heart has remained 
normal and no further attacks of fibrillation have appeared. 

In cases of this kind it will frequently be difficult, or even impossible, to 
rule out another cardiac lesion, for example coronary sclerosis ; however, the 
possibility of a disturbance connected with the climacterium should always 
be considered and adequate treatment should be instituted. 

Treatment with Estrogenic Hormone and the Electrocardiogram 

In every case the administration of follicular hormone was followed by 
a very rapid relief of symptoms and a return of the electrocardiogram to 
normal, if sufficient doses were administered. The tachycardia which was 
frequently present disappeared, the depression of the S-T segment and the 
abnormality of the T- waves changed gradually to terminal deflections of 
normal appearance. In some cases the electrocardiographic changes have 
vanished within eight days after the administration of as little as 1000- 
2000 international units daily. In other cases injections of 10,000 or 50,000 
units two to three times weekly for three to four weeks were necessary to 
produce an improvement. The doses necessary naturally differed in each 
case. In some younger patients the injection of gonadotropic hormone 
seemed preferable. At the beginning, suppositories or injections were 
usually given, depending on the severity of the case, but later on, after the 
effect was established, oral administration was usually sufficient. In the 
females who were still menstruating the best results were obtained when the 
follicular hormone was given during the first 10 to 15 days after menstrua- 
tion. After the menopause the patients were always informed that bleeding 
might again occur during the treatment. 

The treatment in younger patients and in patients with disturbances of 
the menstruation was never undertaken without consultation with a gjme- 
cologist. If fibroids were present the follicular hormone was emplo 3 ’^ed very 
cautiously. When bleeding occurred during treatment, in a patient after 
the menopause, the patient was also sent to a gjmecologist. The value of 
this procedure was illustrated by one case, a 56 3 'ear old patient, who de- 
veloped slight metrorrhagia after the use of 20 suppositories each containing 
5000 units of follicular hormone. The g 3 ’’necologist found a uterine car- 
cinoma, which was operated upon. There is no reason for presuming tliat 
the treatment itself ma 3 ' cause a carcinoma.^^ 
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Patients with Organic Heart Lesions and the Climacteric 

If the disturbances accompanying the climacterium have such a profound 
influence on the heart of the healthy female, it is easy to understand their 
importance for patients who already harbor an organic heart lesion. It has 
been known for a long time that an organic valvular lesion or a hypertension 
may be fully compensated, and even asymptomatic, for years and decades 
until the mid-forties are reached; tlien quite suddenly and unexpectedly de- 
compensation sets in.^^ The heart dilates quickly, cardiac asthma, pul- 



Fig. 7. Case of mitral stenosis and auricular fibrillation in the climacterium before and 

. after treatment. 


monary edema and peripheral congestion appear. This event is not rare 
and can be avoided. The estrogenic function of every cardiac patient should 
be continuously controlled, especially if the patient is in the age period during 
which climacteric disturbances occur. Prophylactic treatment with follicu- 
lar hormone, if instituted early, might save many lives. 

Case 7. Figure 7 was transcribed from a patient with mitral stenosis of 40 
years’ duration. The patient had polyarthritis at the age of eight. Five years pre- 
viously the uterus was extirpated because of fibroids. Shortly afterward she began 
to complain of breathlessness and palpitation. During the last year the patient 
suffered from pain of a “crushing” and non-radiating character; this was felt behind 
the sternum and recurred three to four times an hour both day and night. 
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On admission mitral stenosis without congestive failure was found. The basal 
metabolism was — 10 per cent, and the blood pressure was 110/80 mm. Hg. The 
electrocardiogram revealed auricular fibrillation (figure 7o) with a depressed S-T 
segment in Leads II and III. The T-waves are almost invisible in all leads. No 
axis deviation was present. The patient was treated with 114 gr. of digitalis, twice 
daily. Three weeks later the electrocardiogram shows (figure 7b) a slower heart 
rate; the depression of the S-T segment is still present (digitalis?), but the T-waves 
are much higher, especially in Leads I, II and the chest lead (left leg to the apex). 

Case 8. A 40 year old patient, with an insufficiency of the aortic valve and a 
mitral stenosis, complained of palpitation, oppression, dizziness and dyspnea only 
on exertion. Her menstruation was irregular and lasted only one day. The physical 
findings were those of a rheumatic mitral and aortic lesion without congestive heart 
failure. The electrocardiogram (figure 8ff) showed a sinus tachycardia with a con- 
duction time of 0.21 second. The S-T segment is depressed in all leads, but mostly 
in Lead II. There are no T-waves. 

After the daily administration, for 20 days, of suppositories containing 5000 
units follicular hormone, the heart rate is slower, the P-R distance is shortened to 
0.18 second (figure Sb), the S-T segment and T-wave are normal. 



Fig. 8. Case of aortic and mitral lesion before and after treatment; note the prolonged P-R 
interval and the abnormal T-waves before treatment. 

In patients with an essential hypertension the timely administration of 
follicular hormone may cause an astonishing improvement of the symptoms 
even without a change of the blood pressure.'* 

Myoma Heart 

In this connection passing allusion may be made to the question of the 
existence of a so-called “ myoma heart.” For more than 50 years cardiac 
changes have been described in patients with uterine fibroids.*’ '® The 
relevant literature is enormous. Time and again changes in the hearts of 
patients witli uterine myomata have been denied. The circulatory distur- 
bances are ascribed frequentl}" to the meclianical effect of a large tumor, to 
the accompanying anemia, or to tlie formation of an unknown substance by 
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the tumor These arguments were disputed by others who found evidences 
of cardiac damage without anemia, without a large tumor, etc. Considerable 
confusion has been caused by premature conclusions from a small number 
of cases or even from a single case. The fact that the anatomical examina- 
tion of the heart did not reveal any abnormal findings does not prove very 
much, since the histological method is completely inadequate for demon- 
strating many other types of myocardial damage. A heart damaged by 
toxins or a heart wealcened by chemical poisons frequently fails to exhibit 
any changes in the myocardium which can be histologically diagnosed. In 
recent years, however, most pathologists, gynecologists, and cardiologists 
deny the existence of a “ myoma heart,” although the possibility of toxic or 
hormonal effect from the fibroids upon the heart is mentioned. Ovarian 
dysfunction has been both assumed and denied.® 



In patients with uterine fibroids we observed electrocardiograms which 
are very similar to those found in females with hypo-ovarism. Here also 
the depression of the S-T segment below the isoelectric line, especially in 
Lead II, is the most constant finding. Figure 9 shows electrocardiograms 
of two patients with uterine fibroids (43 and 57 years of age) in which the 
depression of the S— T segment is clearly visible. In more advanced cases 
alterations of the T- waves also appear. 

Fetter and Schnabel described abnormal electrocardiograms in patients with 
fibroids. They ascribed the changes in their cases to the abnormal position of the 
diaphragfm, caused by the large tumors. A study of their paper reveals, however, 
that the observed alterations in the electrocardiogram are very similar to those de- 
scribed in this paper as a consequence of a dysfunction of the ovaries. 

Further studies now in progress should answer the question as to whether the 
heart damage, which in our opinion occurs undoubtedly in patients with fibroids even 
without anemia and with small tumors, may be ascribed to the same mechanism. 
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Most fibroids cause symptoms in the climacterium and in the preclimacteric age. 
Moreover, an interrelation between uterus and ovaries seems to be established, among 
other things, by the fact that extirpation of the uterus without any damage to the 
ovaries or their blood supply may cause " climacteric ” symptoms. Accordingly there 
seemed to be some basis for the opinion that in these cases we are dealing with the 
same disturbance. 

We may assume that in a myoma heart the disturbance is caused in a way 
which is very similar to that discussed in this study. The electrocardio- 
graphic changes, which Fetter and Schnabel explained by a mechanical dis- 
placement of the heart by the tumor, actually are quite different from those 
which may be found with abnormal elevation of the diaphragm. 

Discussion 

For several years the symptoms and signs of the climacterium have been 
attributed to an ovarian dysfunction. They are not ascribed to the meno- 
pause itself, despite the fact that frequently they coincide in time. The 
term, “ circulatory disturbances of the menopause,” though in vogue, causes 
errors and misunderstanding. We found the same disturbances in young 
females with hypo (dys-?) function of the ovaries. They may be observed 
years before the menopause and even 10 to 15 years following it. 

In anatyzing the underlying disturbances, discussion may be confined to 
the alterations of the electrocardiogram, since they are easily and objectively 
controlled. These electrocardiographic changes could be evoked by a lesion 
of the heart muscle itself or by an involvement of the coronary vessels and a 
secondary change in the condition of the myocardium. 

As yet no proof of a primary tissue lesion has been obtained in these 
patients. In this connection the interesting changes in the content of serum 
calcium in conditions of hyper- or hypofunction of the female sex glands 
may be mentioned."*’ The electrocardiograms described, however, do not 
show the changes of the R— T interval which are tj’pical for h 3 ’pocalcemia. 

A number of observations and facts speak in favor of the responsibilit}’’ 
of the narrowing of the smaller coronary' arteries; this, in turn, may be 
caused by an involvement of the vascular wall or by an abnormal reaction 
of the vessels to substances or hormones in the circulating blood ; abnormal 
quantities of these hormones might also be present. 

(1) Rapid clianges of the electrocardiogram are not infrequent^ ob- 
served. The form of the T-waves or of the S— T segment may undergo 
alterations within a few hours. Observations of this kind are not easily 
explained by a structural myocardial lesion. Moreover, these rapid changes 
are common in disturbances of the blood supply to the heart caused by 
53^)11111^0 or sclerotic involvement of the coronary arteries. (2) Other vas- 
cular phenomena are frequent^ observed in such patients. For man 3 ’' 3 ’-ears 
the picture of acroc 3 ’anosis in patients witli h 3 ’pogenitalism and d 3 ’sfunction 
of the ovaries has been a familiar one; this. is also successful^ treated with 
follicular hormone. It is also known that numbness of the extremities, for- 
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mication, sensations of heat, local congestion, cold hands and feet, paresthesia 
of the arms and legs, and finally the changes in the systolic and diastolic 
blood pressure, are vascular phenomena which are amenable to hormonal 
treatment. (3) Anginal pain with typical radiation may appear. (4) 
Retinal vascular changes in climacteric females with hypertension have been 
observed ; they disappeared after the administration of follicular hormone.®’ ®'' 
(5) Vasodilators (nitroglycerin, theobromine, papaverine) have an excellent 
effect in patients of this kind. This has been known for many years and 
was discovered purely empirically. (6) Many investigators have found that 
female sex hormone has a vasodilating effect. Its therapeutic use in the 
treatment of organic peripheral vascular diseases has been frequently recom- 
mended.®^’ ®®’ 

Nevertheless, no proof has been obtained up to the present time for the 
validity of the above explanation although it seems to possess more prob- 
ability than the presence of a primary tissue lesion. 

The finer mechanism and primary cause of the disturbance may be ex- 
plained by the imbalance of the endocrine glands resulting from the inter- 
ruption of the normal function of the ovaries. The inhibitory action of the 
follicular hormone on the hypophysis ceases, and therefore an increased for- 
mation or unopposed action of various hypophyseal hormones results. The 
increased formation of the thyrotropic and adrenotropic hormones has been 
proved. Some observers also assume that a hypersecretion of vasopressin 
occurs.®®’ It is possible that these hormones cause hyperexcitability and 
hypercontractility of the heart and an increase of the blood pressure; this 
augments the work of the heart muscle and increases its need for oxygen. 
This action, in conjunction with even a slight narrowing of the vessels, may 
cause a relatively inadequate blood supply to the hyperactive heart, may cause 
pain, and the alterations in the electrocardiogram described. 

Whatever the finer mechanism of the damage to the heart may be, it is 
clear that it is not a failure to form follicular hormone but the abnormal 
action of the other glands which is responsible for the signs and symptoms. 
Vasomotor disturbances, such as flushes, are frequently observed at a time 
when satisfactory ovarian function is still present.^' Observations of 

this nature and the fact that “ climacteric disturbances rnay appear after 
hysterectomy without injury to the ovaries represent thej^asis of the postula- 
tion that an unknown hormone is formed in the uterus. 

There is considerable evidence to support the assumption that^ the disturbances 
described above are not confined only to the heart muscle and Ae circulatory systeni. 
Not rarely, by careful investigation and examination, abnormal conditions a^ mund 
in other organs. Most of them were already known before the changes in me heart 
were appreciated. The climacteric arthralgia and mental disturbances have al- 
ready been mentioned. Albuminuria is not rarely observed,^ and frequently pitting 
edema appears on the upper or lower extremities and occasionally even on the face. 
These phenomena, in conjunction with the symptoms and signs described, are fre- 
quently the occasion for unnecessary digitalis therapy, since congestive he^t failure 
is mistakenly diagnosed. The deep sighing respiration provocative of a feeling of 
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oppression and breathlessness, which disappears like all other related phenomena 
after the administration of follicular hormone, points to the existence of an abnormal 
situation in the respiratory centers. Changes in gastric acidity,® obstipation or diar- 
rhea have been observed. It seems permissible to assume that many, if not all, 
tissues occasionally may be involved. Unfortunately for most of them no method of 
examination as sensitive and as exact as the electrocardiogram for the heart is 
available. 

This deep sighing has been described by P. D. White as a symptom of neuro- 
circulatory asthenia. 

A great deal has also been written about the male climacteric. Recently its 
existence has been denied on the basis of theoretical arguments. It is true that symp- 
toms and signs as pronounced as in climacteric females are never observed in males, 
but one occasionally meets patients with oppression or pain and pressure in the 
heart region without any sexual disturbance and without any evidence of an organic 
cardiac lesion for many years, and usually a diagnosis of cardiac neurosis is made. 
In these patients one may occasionally find a slight, but definitely abnormal depression 
of the S-T segment. Proof that the same or a similar disturbance, but one of lesser 
severity, exists here, could not be obtained, because no opportunity has as yet been 
afforded in these patients to use hormonal treatment with substances of the same 
activity as those available for treatment of the female climacteric. 

Summary 

In patients with hypofunction (dysfunction) of the ovaries prolonged 
conduction time and abnormal sinal deflections may be found in the electro- 
cardiogram. The alteration of the sinal deflection is usually most pro- 
nounced in Lead II. 

These findings disappear after the administration of follicular hormone. 

A disturbance of the respiration, characteristic of these patients, is 
described. 

Similar changes may be found in patients with uterine fibroids. 

The finer mechanism of the described lesions and their clinical importance 
are discussed. 

BIBLIOGRAPHY 

1. Albright, F. : Studies on ovarian dysfunction. Ill, The menopause, Endocrinology, 

1936, XX, 24, 

2. Barrows, C. C. : The myoma heart. Am. Jr. Surg., 1912, xxvi, 161. 

3. Boldt, H. J. : Uterine myofibrinomata and visceral degeneration. New York Med. Jr., 

1905, Ixxxii, 887. 

4. Busch, P. : Hypertension und Klimakterium, Deutsch. med. Wchnschr., 1935, Ixi, 1680. 

5. Culbertson, C. : A study of the menopause with special reference to its vasomotor dis- 

turbances, Surg., Gyncc. and Obst, 1916, xxiii, 667. 

6. Donalb, H. R. : Treatment of the female climacteric by follicular hormone, Brit. Med. 

Jr., 1937, ii, 899. 

6a. Donald, H. R. : The female climacteric and the menopause, Brit. Med. Jr., 1938, i, 727. 

7. Ehrenfest, H. : Menstruation and its disorders. Am. Jr. Obst. and GjTiec., 1937, xxxiv, 

1051. 

8. Fetter, F., and Schnabel, T. G. : Heart disease in patients with uterine mj-oma. Arch. 

Int. Med., 1935, Iv, 609. 

9. Friedenwald, J. : Gastric affections incident to menopause, Libman Anniv. Vols., 1932 , 

ii, 459. 



1430 


DAVID SCHERF 


10. Hall, F. C.: Menopause arthralgia, New England Jr. Med., 1938, ccxix, 1015. 

11. Hawkinson, L. F.: The menopausal syndrome: treatment with estrogen, Jr. Am. Med. 

Assoc., 1938, cxi, 390. 

12. An investigation of the menopause in one thousand women. Lancet, 1933, i, 106. 

13. VON Jaschke, R. T. ; Der Zirkulationsapparat beim Myom, Arch. f. Gynaek., 1933, civ, 6. 

14. Kurzrok, R. : The endocrines in obstetrics and gynecology, 1937, Williams and Wilkins, 

Baltimore. 

15. Kurzrok, R. : Follicular hormone in urine as index of therapy in menopause. Endo- 

crinology, 1932, xvi, 366. 

16. McGlinn, J. a. : The heart in fibroid tumors of the uterus, Surg., Gynec. and Obst., 

1914, xviii, 180. 

17. Maranon, G. : The climacteric, 1929, C. V. Mosby, St. Louis. 

18. Pal, J. : Hypertonic und Klimakterium, Wien. med. Wchnschr., 1934, Ixxxiv, 593. 

19. Payne, R. L., Jr. : The surgical relationship between uterine fibroids and loss of cardiac 

compensation, Jr. Am. Med. Assoc., 1911, Ivi, 1324. 

20. Pratt, J. P., and Thomas, W. L. : The endocrine treatment of menopausal phenomena, 

Jr. Am. Med. Assoc., 1937, cix, 1875. 

21. Redisch, W. : Ueber hormonale Beeinflussbarkeit des Kapillarsystems beim Menschen, 

Munchen. med. Wchnschr., 1923, Ixx, 589. 

22. Riddle, O., and Dotti, L. B. : Blood calcium in relation to anterior pituitary and sex 

hormones. Science, 1936, Ixxxiv, 557. 

23. Schaefer, R. L. : Menopausal hypertension. Endocrinology, 1935, xix, 70S. 

24. ScHERF, D. : tJber das Elektrokardiogramm bei Storungen der Ovarialtatigkeit, Klin. 

Wchnschr., 1938, xvii, 44. 

25. SiEGERT, F. : Das Klimakterium und seine Behandlung, Med. Klin., 1937, xxxiii, 561. 

26. Snapper: Wien. klin. Wchnschr., 1932, p. 667. 

27. Steinach, E., Kun, H., and Peczenik, O. : Beitrage zur Analyse der Sexualhormon- 

wirkungen, Wien. klin. Wchnschr., 1936, xlix, 899. 

28. Strassmann, E. : Die Kreislaufveraenderungen durch Klimakterium und Kastration, 

Arch. f. Gynsek., 1925, cxxvi, 169. 

29. Tamis, a. G. : “ Menopausal symptoms ” and ovarian function following hysterectomy ; 

clinical and hormonal study. Am. Jr. Obst. and Gynec., 1934, xxviii, 48. 

30. Werner, A. : Endocrinology, 1937, Lea & Febiger, Philadelphia. 

31. White, P. D. : Heart disease, 2d ed., 1937, Macmillan Co., New York. 

32. White, P. D. : Sighing in cardiovascular diagnosis. Am. Jr. Med. Sci., 1929, clxxvii, 179. 

33. Whitehouse, B. : Some aspects of the menopause, Canad. Med. Assoc. Jr., 1933, xxix, 

585. 

34. Zondek, H. : The diseases of the endocrine glands, 3d ed., 1935, William Wood & Co., 

Baltimore. -it? ■ - 

35. Zwarenstein, H. : The endocrine glands and calcium metabolism, Biol. Rev., 1934, ix, 

299 . 



TRICHINIASIS: CLINICAL CONSIDERATIONS 

By Robert E. Kaufman, M.D., New York, N. Y. 

Trichiniasis is an acute febrile illness caused by a nematode, Trichinella 
spiralis [“little spiral hair”]. This disease is the only metazoan infesta- 
tion in humans which is regularly accompanied by fever. It is a much more 
common disease than is generally recognized, having been found in from 
10 to 25 per cent of autopsies in which trichinae were specifically searched 
for_i. 2. s. 4, 5 summarized by Hall ® : “ Nine groups of workers from 
24 hospitals in 1 1 widely scattered cities in the United States found over 12 
per cent of cadavers with evidence of trichinous infection. Trichinosis is a 
major public health problem.” Scheifley^ feels that the evidence indicates 
an incidence among adults in the United States of about 20 per cent. It is 
clear that Magath ® was not exaggerating Avhen he said that “ in the United 
States 10 to 20 per cent of adults haA''e acquired trichinosis, although most 
of them have never had symptoms suggestive of trichinosis.” Hall and 
Collins ® clearly state the gravity of the situation with the conservative 
estimate that “ there are probably several million persons in the United 
States who are infested with trichinae, among whom are possibly several 
hundred thousands who have had clinical trichinosis never diagnosed as 
such, and there are possibl}'- several thousand deaths annuall}' from this 
cause.” 

Season and s,ex have no appreciable influence on the incidence of the 
disease. Age plays a role only because children under 3 or 4 rarely eat 
foods containing trichinae. All ages are susceptible, however, and in ani- 
mal experimentation it is easier to infect the young than adults. An attack 
of trichiniasis apparently does not confer a permanent immunity, as patients 
are occasionally seen who have had two attacks (such as case 5 in this 
paper). The frequency of a recognized second or third infestation would 
undoubtedl)^ be greater if the clinical diag^iosis were made more often and 
if patients always knew or remembered that the}’^ had had trichiniasis 3’^ears 
before. 

Man is infected by eating meat harboring trichinae. When flesh con- 
taining the larvae is ingested, the capsules of the cysts are dissolved by the 
digestive juices and the larvae penetrate into the intestinal mucosa. Here 
the male and the female sexual forms develop and copulate about 40 hours 
after the meat is eaten. The pregnant females, still residing in the intes- 
tinal mucosa, lay their eggs — about 1,000 embr}’^os by each female. The 
newl}' born trichinae enter the intestinal Ij-mphatics about the fifth day, and 
are disseminated throughout the bod}- via the blood stream. The pre- 
dominant localization of the larvae is in the voluntar}' muscles, where the}* 

* Received for publication November 23, 193S. 
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are first found about the sixth to eighth day after ingestion and where they 
eventually become encapsulated in an ovoid capsule, at first translucent but 
later infiltrated with lime salts. 

The first complete description of the Trichinella spiralis was published in 
1835 by Owen, after Hilton had discovered the capsule and Paget the en- 
closed worm. Twenty-five years later the scene shifts from London to 
Dresden, where Zenker demonstrated the danger of this parasite by finding 
it at autopsy in the muscles of a patient supposed to have died of typhoid 
fever. He discovered that the patient had eaten meat from a certain pig 
and that many others who had partaken of the same meat were ill. The 
final link in this brilliant clinicopathological demonstration was the finding 
of trichinae in the muscles of that hog. For a number of years after 
this, most of the work on the disease was done in Germany, where there 
were many cases and some very large outbreaks. During the past 25 years 
almost all the advances — clinical, experimental, and immunological — have 
been made in the United States. The history of the early work oh the 
parasite, its development in the infested organism, and the pathological 
changes in the muscles are so admirably described by Sobel that no further 
mention of these aspects will be made in this paper. 

The trichina has been found in many species and can be experimentally 
transmitted to a great many others. The most common natural hosts are 
the rat and the pig, which serve as a large reservoir keeping the species from 
becoming extinct. Man is infected in almost all cases by eating pork prod- 
ucts, such as undercooked ham and pork, salami, liverwurst, bratwurst, pig's 
feet, smoked and pickled ham and pork, sausages (“hot dogs”), summer 
sausage (cervelat), and hamburgers, which frequently contain ground pork 
scraps. There has been an outbreak in this country from bear meat and 
one in Germany from polar bear meat.^" In some countries the disease is 
probably transmitted to humans by improperly cooked dog meat.^® 

Prevention of trichiniasis is relatively easy compared to that of many 
other diseases of man, since the only measure necessary in the vast majority 
of cases is the thorough cooking of all pork and products containing pork. 
This, incidentally, will also prevent infestation with Taenia solium, the pork 
tapeworm. The trichinae, with a thermal death point of 55° C., are not 
particularly resistant to heat. The Bureau of Animal Industry recognizes 
137° F. (58.3° C.) as the minimum temperature to which pork including 
the interior of the piece of meat — should be cooked. Cameron warns that 
“all pork should be cooked until the natural colour is gone.”^ One might 
hesitate to eat pork at all after reading Dickman’s recent findings to the 
effect that 10 per cent of all pork sausage obtained at random in the markets 
of a large city contained trichinae. But Hall and Collins ^ have pointed out 
the value of pork from the economic and dietary angles, and have suggested 
methods of preparing pork products for safe consumption. A fact not 
generally known is that the federal meat inspection regulations no longer 
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require a microscopic examination for trichinae. As Pepper has 
pointed out: “Inspection of pork [for trichinae] has proved too difficult 
and expensive to be carried out routinely with success. Also many families 
grow and butcher their own animals. Microscopic examination is necessary 
for satisfactory inspection and this has proved impracticable.” The Bureau 
of Animal Industry has issued the following warning : “ Dry-salt pork, 
pickled pork, and smoked pork previously salted or pickled, provided the cur- 
ing is thorough, are practically safe so far as trichinosis is concerned, but 
as the thoroughness of the curing is not alwaj's certain, such meat should 
also be cooked before it is eaten.” 

If trichina infestation of pigs could be diminished, the incidence of hu- 
man infestation would be correspondingly lessened. The rat has been con- 
sidered responsible for much porcine trichiniasis ; but most recent writers®’ 
feel that this is not the crux of the problem. As Wright ® has recently 
stated : “ It is my opinion that the role of the rat as a source of swine 
trichinosis has been largely over-emphasized. The hog fed on uncooked 
garbage is today the major source of human trichinosis.” Most authorities 
now agree that thorough cooking of all garbage fed to swine would mate- 
rially reduce the incidence of human trichiniasis. 

There have been many epidemics in which large numbers of individuals 
have been infected from the same meat supply. In the latter part of the 


As an illustration of the widespread occurrence of mild or unrecognized cases of trichiniasis 
in the members of the family of patients with this disease, the charts of two families whom we 
studied with blood smears are shown here. 
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last century there were two large outbreaks in Germany, one involving 337 
persons and the other 250. Two outbreaks of interest, because of the source 
of infection, were those described by Walker in this country, due to bear 
meat, and by Weitz in Germany, due to polar bear meat. Barrett and 
Sears in 1938 recorded an epidemic of 73 cases with 6 deaths in Capac, 
Michigan with a population of only 800. Drake, Hawkes, and Warren 
give a very good account of the history of epidemics of this disease. Spink 
and Augustine,^® who have done a great deal of excellent work in Boston on 
trichiniasis, review the general epidemiological knowledge in a most satis- 
factory manner. 

The mortality in various outbreaks has varied from 1 to 30 per cent, 
averaging about 10 per cent. The figure tends to be higher in the larger 
outbreaJcs. In sporadic cases, which are common in this country, the mor- 
tality is definitely under 5 per cent. The percentage depends to a great ex- 
tent on the number of relatively symptom-free infected individuals who are 
included in the series. Trichiniasis would not seem nearly so scarce if 
we would be more thorough in investigating the families of persons found 
to have the disease. The inclusion of those with either very mild symp- 
toms or no symptoms at all, in whom the diagnosis is made by a consideration 
of the history, physical examination, and laboratory findings, would ma- 
terially lower the apparent mortality. It must be remembered that “ not all 
persons who eat trichinous flesh have the clinical disease. A limited num- 
ber of the worms may not cause noticeable symptoms.” 

Clinical and Pathological 

Immediately after the ingestion of trichinous meat there may occasion- 
ally be symptoms of a mild gastrointestinal upset, with nausea, vomiting, 
and abdominal pain. Twenty-four to seventy-two hours later the period of 
invasion begins. Anorexia, nausea and vomiting, diarrhea, and generalized 
abdominal pain are often present. These symptoms may be severe enough 
at times to resemble cholera. The incubation period — from the ingestion of 
the trichinae to the first symptoms — is usually given as 2 to 27 da 3 'S, 

with an average of about 7 to 12 days, for cases occurring during an out- 
break. In sporadic cases, however, it seems to be much shorter, having 
been 48 to 72 hours in many of our cases. The period of dissemination 
begins about 6 to 10 days after eating the meat. As stated previously, the 
dissemination of the larvae consists of their migration from the intestinal 
mucosa through the lymph and blood streams. 

The larvae were first found in the blood in 1909 by Henick and Jane- 
way by diluting a sample of blood with 10 parts of 3 per cent acetic acid, 
centrifuging, and examining the sediment. This method is still in use, and 
the larvae have been found in the blood from the sixth to the twenty-second 
day of symptoms in almost 50 per cent of the cases in which they have been 
searched for. V an Cott and Lintz were the first to discover the larvae 
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in the spinal fluid in 1914, since which time many others have found them 
there/^’ The adult worms have occasionally been found in the 

stools, even many weeks after the infection,'’^ although this is a relatively 
rare finding. The larvae have also been found in the pleural and peri- 
toneal exudates, milk of a nursing woman, and pus from a furuncle.^^ They 
have not been observed in the urine or in the pericardial fluid, to the best of 
my knowledge. Many tissues and organs may contain the embryos: the 
brain and meninges ; intestinal mucosa ; mesenteric lymph nodes, liver, 

lungs, pancreas, myocardium ; placenta, mammary gland, kidney, retina, 
and bile.^® Frothingham,®° who gave an excellent description of the pathol- 
ogy of trichiniasis in 1906, based mostly on the work of Cohnheim, observed 
that the embryos enter the organs by “ breaking out of the [blood] vessels.” 
The site of predilection and the final resting place of most of the larvae is 
the skeletal musculature, where they “grow for about two weeks, when they 
begin to coil up and encyst. The cyst wall is distinct by the end of the sixth 
week and becomes complete in about three months. The capsule begins to 
calcify in about six months. It is believed that these embryos may live 20 
to 30 years in the cyst in the human.” Frothingham thought that the 
capsule is formed of connective tissue, but MacCallum considers that it is 
formed by the worm, as “ the host does not produce such a peculiar capsule 
for any other foreign body.” 

General Symptomatology 

Fever is almost always present during the acute stage of the disease. In 
most cases the temperature varies from 100° to 103° and lasts from a few 
days to several weeks. In other cases there is high fever, 104° to 106°, 
which may last many days. This type of fever curve, with the relative 
brad 3 fcardia usuall}’- present, produces a chart similar to that seen in typhoid. 
Chills were present in 8 of 35 cases in the series of Spink and Augustine.®' 
Hypotension (systolic under 100) was noted in 12 of their cases. Sweating 
and itching are fairly common, according to Salzer,®® altliough this is not the 
usual experience. Some symptoms such as fever, sweating, chills, itching, 
hypotension and weakness, are probably mainly due to toxemia from the 
presence of the larvae and from muscle destruction. Other symptoms and 
signs, such as dehydration, acidotic breathing, tetany, and weight loss, are 
attributable mostly to vomiting and diarrhea, witli the consequent upset in 
the water and salt metabolism. Aside from the results of the toxemia and 
of the derangement of salt and water metabolism, the clinical picture will 
depend on the tissues and organs im’adcd by the larvae. 

Gastrointestinal Tract 

The presence of the trichinae — adults and embryos — in the intestinal 
lumen and mucosa is responsible for the gastrointestinal swnptoms which 
arc usually present during the period of invasion; i.e., second to eighth days 
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after eating the infected meat. About 70 per cent of patients have gastro- 
intestinal symptoms of some sort. These consist of anorexia, nausea and 
vomiting, generalized abdominal discomfort or cramps, occasionally con- 
stipation but more often diarrhea, very rarely intestinal hemorrhage. The 
diarrhea may be so severe that, in conjunction with the fever, prostration and 
toxemia, cholera or dysentery may be simulated. The diarrhea and vomit- 
ing may cause marked dehydration, acidosis, weight loss, exhaustion, and 
even death. 

Musculature 

The migration of the larvae through the blood stream into the muscles 
results in a myositis. Clinically the muscles most often affected are the 
gastrocnemii, deltoids, biceps, and those around the eye; less often the dia- 
phragm, various muscles of the extremities and of the abdominal wall and 
thorax; rarely but of greater seriousness, the intercostals, the muscles of 
mastication, deglutition, and speech; and occasionally the cardiac muscula- 
ture. At autopsy the diaphragm is probably the most frequently involved; 
and large numbers of larvae are sometimes found in the muscles of the 
glottis, larynx, and tongue,®^ in addition to the muscles listed above. Inva- 
sion of the muscles of the trunk or extremities is manifested by edema, pain 
and. tenderness. The pain, if located in the abdominal wall or back, may 
be severe enough to simulate a colic: renal, biliary, intestinal, etc. The 
tenderness may be slight or extremely marked. There may be weak- 
ness of the muscle or even paralysis, suggestive of poliomyelitis. In Spink 
and Augustine’s series,®® 26 of 35 patients complained of muscle pains. The 
eye muscles are frequently involved, causing pain and burning in the eyes, 
conjunctivitis, occasionally subconjunctival hemorrhages, photophobia, pare- 
sis, diplopia, and edema. Edema of the eyelids is one of the most constantly 
observed clinical features of trichiniasis. A history of puffy eyelids or 
actual edema noted on physical examination was present in almost 60 per cent 
of 12 ambulatory cases and in 80 per cent of 15 hospitalized patients whom 
I have seen in the past five years. From the viewpoint of the ophthalmolo- 
gist, who is occasionally the first to see the patient, the “ most characteristic 
ocular sign is chemosis of the bulbar conjunctiva, bilateral as a rule.” ®® 

Involvement of the muscles of the respiratory tract is usually serious, as 
life may be threatened by asphyxia due to edema of the pharynx and 
larynx.®® Inflammation of the diaphragm and intercostal muscles may lead 
to painful breathing or respiratory embarrassment; and paralysis of the 
respiratory muscles may occur.^® The muscles of mastication are sometimes 
the seat of edema, occasionally simulating mumps. 

Respiratory System 

Respiratory signs and symptoms are frequent, having been present in 50 
per cent of 102 cases reported by Minot and Rackemann.®^ The pharynx, 
larynx, trachea, bronchi, lungs and pleura may be affected. Cough, sputum 
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(usually mucopurulent), dyspnea, cyanosis, signs of pulmonary congestion 
or consolidation, alone or together, may be present. Bronchopneumonia or 
lobar pneumonia may be simulated or actually present.®^ Pleurisy and 
pleural effusion also occur. Hemoptysis occurring during the course of an 
attack of trichiniasis has been reported in three cases. 

Nervous System 

Symptoms and signs of central nervous system and peripheral nerve in- 
volvement are fairly common and may be very severe. Diplopia and paresis 
or paralysis of the eye muscles are not rare; and it is frequently not realized 
at first that the lesion is a myositis rather than damage to a cranial nerve or 
meningeal irritation. Reflex changes are common, the most usual ab- 
normality being a diminution or loss of the knee jerks. These were 
absent in 10 per cent of the cases seen by Merritt and Rosenbaum.®® 
The ankle jerks may also be lost, as well as the biceps reflex and others. 
Signs of meningeal irritation may be present, such as stiff neck, positive 
Kernig and Brudzinski signs, headache, blurred vision and diplopia.^® 
Meyer reported three cases simulating meningitis with trichina larvae in 
the spinal fluid. Blumer and Merritt and Rosenbaum ®® have seen cases 
with hemiplegia and the larvae in the spinal fluid. Willett and Pfau saw 
one case with a temporary paralysis of a leg; and Barrett and Sears re- 
ported two cases with paralysis of the extremities. One of our cases 
(number 2) showed an absence of knee jerks and biceps reflexes, stiff neck 
and positive Kernig and Brudzinski signs, carpopedal spasm, paresis of the 
left side of the face, unequal pupils, and a terminal hyperpyrexia up to 109°. 
General signs of cerebral involvement, such as coma, severe mental depres- 
sion and disorientation, may be found.^® Peripheral neuritis occurs occa- 
sionally, although more often there is muscle weakness and pain, which may 
simulate neuritis or a lesion of the anterior horn cells — poliomyelitis, for ex- 
ample. Involvement of the cranial nerves occurs very rarely. Encephalitis 
due to the presence of the embryos in the brain has frequently been re- 
ported,®®’ ®®’ *- with a variable and bizarre neurological picture, as a rule. 

Hassin and Diamond®® point out that trichiniasis may produce a typical 
picture of acute non-suppurative meningo-encephalitis with degenerative 
changes due to toxins and with inflammatory changes due to the presence 
of the lan’ae. From what has been said it will be apparent that Merritt 
and Rosenbaum ®® summarized the situation well when they warned that 
cases of trichiniasis with neurological manifestations must be differentiated 
from poliomyelitis, encephalitis, encephalomyelitis, meningitis, potyneuritis, 
dermatomyositis, and periarteritis nodosa. 

Cardiovascular System 

Cardiovascular complications have been stressed clinically only during 
the past few years, mainly by Spink and Augustine.®®’ “ Symptomatically 
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there may be dyspnea and orthopnea, cyanosis, palpitation and tachycardia. 
On examination one may find the signs of congestive heart failure or merely 
of a myocardial involvement, such as a systolic murmur at the apex, poor 
quality of the sounds, tachycardia, hypotension, irregularity of rhythm. 
An acute myocarditis, which has been demonstrated pathologically in hu- 
mans and in animals, accounts for these signs and symptoms. The myo- 
carditis is caused by the presence of the larvae in the myocardium, producing 
an inflammatory reaction.^®' Hypotension (systolic under 100) was 
present in 12 of Spink and Augustine’s 35 cases. Other vascular changes 
include congestion and hemorrhages in the conjunctivae and sclerae, lungs, 
and gastrointestinal tract. Edema in various parts of the body is probably 
largely a manifestation of capillary damage. Thrombosis, phlebitis, and 
embolism, including pulmonary, have been noted.^"’ Electrocardiographic 
changes were found in 6 of 17 patients in whom tracings were taken by Spink 
and Augustine.®^ The changes consist of : inversion of the T-wave, es- 
pecially in Lead II; low amplitude of the QRS complex; and occasionally 
evidence of intraventricular block. Beecher and Amidon saw one case 
with temporary nodal premature contractions, and another with temporary 
prolongation of the P-R interval. Death from myocarditis usually occurs 
from four to eight weeks after the onset of the illness.'’® An interesting 
observation is the relatively frequent occurrence of encephalitis and myo- 
carditis in the same patient ®°’ (see also case 12 in this paper). 

Skin 

Skin manifestations are noted frequently in some series and rarely in 
others. Weitz says that most of his 88 cases (from polar bear meat) had 
a rash; and Spink and Augustine®® record a skin eruption in 5 of 35 cases. 
On the other hand, in 35 sporadic cases — ambulatory and hospitalized — 
which we have recently seen at the Lenox Hill Hospital, there is no record 
of a rash or eruption in a single one. Among the 35 Boston cases two pa- 
tients had a scarlatiniform rash, two had a rash “ resembling rose spots,” 
and one had an erythema multiforme. In Weitz’ series most of the patients 
had an exanthem resembling that of measles or scarlet fever, usually be- 
ginning during the third week of the illness. A scarlatiniform enanthem 
with a “ strawberry tongue ” sometimes occurred as well. 

McNaught has recently reported the occurrence of subungual “ splin- 
ter ” hemorrhages. The observation of this phenomenon was made by 
Briggs, who noted it in “ at least 12 of the last 20 cases ” seen by him.'*^ 

“ The hemorrhages are the same as those occasionally seen in subacute bac- 
terial endocarditis, only much more numerous. They are absolutely with- 
out pain.” These splinter hemorrhages probably represent emboli com- 
posed of trichina larvae. 
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Genito-Urinary Tract 

The kidneys occasionally show involvement, as manifested by finding 
albumin and casts in the urine. These findings are probably merely the re- 
sult of toxic changes, although larvae have been found in the kidneys at 
autopsy. I have found no reference to the occurrence of a true acute hemor- 
rhagic nephritis in this disease. At autopsy there may be “ congestion, 
edema, cloudy swelling, and tubular degeneration.” The larvae have not 
been found in the urine, nor in the musculature of the ureters or bladder. 
Inflammation of the ureters and bladder does not occur, and the genital 
organs also escape infection, so far as I am aware. 

Parenchymatous Organs 

The liver shows fatty changes at autopsy,®^ and the larvae have been 
found therein.®® There are no references to hepatitis or jaundice during the 
course of trichiniasis. The spleen is frequently enlarged, but no distinctive 
postmortem changes are reported, other than “ parenchymatous degenera- 
tion.” ^® Larvae have been seen in the pancreas at autopsy,®® but pancreatitis 
has not been described as occurring clinically. Although the embryos have 
been found in the bile, cholecystitis does not occur. 

Organs of Special Sense 

In the eye muscles the larvae are often embedded, causing various eye 
abnormalities, as mentioned previously. The larvae have been found in 
the retina.^® Permanent damage to vision has never been reported, to my 
knowledge. Otitis media has occurred as a complication of trichiniasis.^® 
The semicircular canals may apparently be involved, either by toxins or by 
the presence of larvae, as vertigo and tinnitus occur on occasion. I have 
read of no cases of deafness resulting from this disease. Although the 
muscles of the tongue are sometimes affected, the sensation of taste does 
not seem to become impaired. 


Bone Marrow 

A mild infection with trichinae stimulates the production of eosinophilic 
m3'eloc3Tes and mature eosinophiles in the bone marrow; but a severe in- 
fection, especially a fatal one, causes a destruction of the eosinophilic cells, 
as was found many 3"ears ago b3’- Opie.''® 

Lymph Nodes 

The mesenteric l3Tnph nodes show enlargement, an accumulation of 
eosinophiles, and occasionally the presence of the larvae, especiall3' in the 
earl3’^ stages of the disease.®®' The tracheo-bronchial nodes are similarl3' 
affected, although to a lesser degree. Most of the other l3*mph nodes do 
not show these changes. 
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Miscellaneous 

Larvae have been found in excised mammary gland tissue, human milk, 
and placenta.^*’ No distinctive pathological changes have been reported 
in the thyroid, parathyroids, pituitary, or adrenal glands. Nor in the joints, 
synovial membrane or fluid, fatty tissue, salivary glands, hair, teeth, or 
bones, other than in the marrow. 

Physical Examination 

The findings on physical examination in trichiniasis are extremely vari- 
able, as would be expected from the description of the symptomatology and 
pathological findings. Evidence of fever, such as warm, moist and flushed 
skin, and tachycardia are often present. Edema of the eyelids is one of the 
most constant signs. Conjunctivitis, congested sclerae, subconjunctival 
hemorrhages are frequently noted. Paresis of the eye muscles is more rare, 
but may be very misleading, especially if associated with stiff neck and pain- 
ful neck muscles. Papilledema is noted in some patients who have cerebral 
edema. Tenderness and occasionally edema of skeletal muscles, especially 
the gastrocnemii, biceps and triceps, are very common findings. Congestion 
of the pharynx is noted rather frequently. Abdominal tenderness, some- 
times marked, may be localized to any portion of the abdominal wall, and 
may be the source of considerable confusion in diagnosis. Enlargement of 
the spleen was recorded on admission in 9 of 21 cases in our hospital. In ■ 
a series of 10 cases reported by Reifenstein, Allen and Allen,®® four patients 
had a palpable spleen during the third week of the illness, while in seven the 
spleen could be felt five months after the onset of the illness. Reflex changes 
of all sorts, especially a positive Kernig sign and absent knee jerks, are 
common. Somnolence, delirium, coma, mental depression and disorienta- 
tion are occasionally seen. Evidence of neuritis occurs rarely. Dyspnea, 
cyanosis, paralysis of the respiratory muscles are noted in unusual cases. 
Cough and expectoration, as well as signs of bronchitis, bronchopneumonia 
or lobar consolidation, pleurisy or pleural effusion, may be present. Rashes 
simulating the rose spots of typhoid or the eruption of measles, scarlet fever, 
German measles, or erythema multi forme have been recorded.^®’ A scar- 
latiniform enanthem and a strawberry tongue ” have been seen.^® There 
may be hypotension, and the heart sounds may be of poor quality. In severe 
cases, in which there has been much diarrhea, one may detect evidence of 
dehydration, acidosis, and weight loss. There is frequently high fever and 
the patient may present the appearance of marked prostration and toxemia. 
Hemiplegia or loss of power of an arm or leg have been reported 
(case 12). Tetany (case 2) and choreiform movements have been noted. 

Laboratory Examinations 

There are numerous laboratory procedures which will suggest, help to 
confirm, or definitely prove the diagnosis of trichiniasis ; and in this disease 
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the laboratory is of particular aid in supplementing the history and physical 
examination. The trichina larvae have frequently been found in the blood 
and spinal fluid; rarely in the stool; and as a curiosity in the bile, milk of 
a nursing woman, pleural exudate, and pus from a furuncle. In the blood 
the larvae are discovered by diluting 5 to 10 c.c. of venous blood with 10 
times its volume of 2 per cent acetic acid, centrifuging, and examining the 
sediment. The larvae are easily recognized, being 125 long and 6 broad, 
and not likely to be confused with any other structures. One may find them 
in the spinal fluid by merely centrifuging the fluid. Evers points out that 
larvae are present in the spinal fluid in many cases, regardless. of the presence 
of neurological signs. The spinal fluid, when larvae are present, will 
usually show increased pressure and increased cells — mostly lymphocytes up 
to 40 to 240 per cubic millimeter. Even when embryos are not present, 
there may be an increase in the pressure and in the number of cells. The 
larvae are best found in the stools by making them alkaline and waiting 12 
to 24 hours before examining the liquefied stool. According to Salzer 
the feces are usually clay-colored, as a result, he surmises, of a reduction of 
bilirubin by the living trichinae. Others have not noticed or mentioned 
clay-colored stools. 


Blood Cells 

The blood examination in trichiniasis is extremely important and in- 
teresting. The red blood cells and hemoglobin are not usually affected 
during the illness ; and the main changes are in the white blood cells. There 
is usually a leukocytosis, sometimes to a very high figure. One of our cases 
had 36,000 white blood cells, which seems high until one reads of a case of 
van Cott and Lintz’s which had 75,000. The average figure is about 
12,000 to 18,000. On the other hand there may be a leukopenia, relative 
or absolute, especially frequent in children. One of our cases, for example, 
had a total leukocyte count of 4,000 with a temperature of 101°, and another 
had 6,000 with a temperature of 105°, There is usualh'^ an absolute and 
practically always at least a relative increase in the granular cells (which in- 
clude the eosinophiles). An outstanding characteristic of the smear is a 
moderate to marked increase in the percentage of immature pol)'mor- 
phonuclear leukoc}Tes — the so-called " shift to the left,” which may be quite 
noticeable, even up to 50 per cent, although the average is about 25 to 35 
per cent. 

The most important, constant, interesting, and diagnostic laborator}' 
finding is the eosinophilia. It ma)’- reach astounding figures, such as 83 
per cent in a case of van Cott and Lintz's, and 81 per cent in a case I saw 
several years ago in the New Haven Hospital. Drake, Hawkes, and War- 
ren report one patient with a total of 34,000 white blood cells and 70 per 
cent eosinophiles, and van Cott and Lintz speak of one with 75,000 white 
blood cells and over 60 per cent eosinophiles. There are a few other con- 
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ditions in which such extreme figures may be seen : other parasitic infesta- 
tions, such as Tenia echinococcus; some allergic conditions, such as angio- 
neurotic edema; eosinophilic leukemia; periarteritis nodosa; and familial 
eosinophilia. But it is most unlikely that any of these diseases would cause 
confusion in the diagnosis of a case of trichiniasis ; and it is well to remember 
that trichiniasis is the only disease which shows an eosinophilia during the 
acute febrile stage, with the exception of allergic asthma and infectious 
mononucleosis, and the extremely rare cases of eosinophilic leukemia and 
periarteritis nodosa. Of course lesser degrees of eosinophilia — 5 to 25 per 
cent — are frequently seen in diseases other than those already mentioned. 
Among these are: all other intestinal helminth infestations; allergic diseases, 
such as pollenosis, urticaria, serum sickness, and above all asthma; skin 
diseases, such as pemphigus, psoriasis, secondary syphilis, and eczema, es- 
pecially of the allergic type; the convalescent stage of some acute infections, 
such as scarlet fever and rheumatic fever; Hodgkin’s disease, in which the 
eosinophilia may occasionally rise to very high values; and some miscel- 
laneous conditions, such as nirvanol sickness, polycythemia vera, after certain 
drugs in sensitive persons, and after foreign protein injections at times. 

What is the mechanism of the eosinophilia in all these varied conditions? 
It seems to be essentially a stimulation of the eosinophilic myelocytes of the 
bone marrow by certain proteins or protein breakdown products formed in 
the tissues. As Whitby and Britton say : “ The stimulation of eosinophils 
by protein affords a reasonable although a not yet complete explanation of 
most of the processes which have been found to cause the phenomenon of 
eosinophilia. ... It seems probable that post-febrile eosinophilia is the re- 
sult of stimulation of the bone marrow by the protein products set free dur- 
ing the process of inflammation. So long as the inflammatory process is in 
existence eosinophil production is depressed, but once the acute toxic stage 
is over, then the marrow is able to react to the stimulus of the protein prod- 
ucts resulting from the inflammatory process.” Opie showed many years 
ago in guinea-pig experiments that the administration of trichinae stimulates 
an active multiplication of the eosinophilic myelqcytes and mature eosino- 
philes of the bone marrow with subsequent blood and tissue eosinophilia. 
This occurs at a time when the larvae are being transmitted from the in- 
testinal mucosa through the blood stream into the muscles and other tissues. 

A breakdown protein product is probably formed by the interaction of the 
larvae and the muscle proteins, which acts as the stimulus to the multiplica- 
tion of the bone marrow eosinophilic elements. 

The first reference in the literature to the eosinophilia of trichiniasis is 
that of Brown in 1898, who found a marked increase in the percentage of 
these cells in the blood of three patients on the wards of the Johns Hopkins 
Hospital. The discovery probably came at this time because differential 
blood smears were becoming increasingly more common since the intensive 
work of Ehrlich on blood cell morphology and staining in the years following 
1879. 
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What constitutes blood eosinophilia in humans? Drake, Hawkes, and 
Warren set the upper limit of normal at 500 per cubic millimeter (10,000 
white blood cells with 5 per cent eosinophiles). Spink and Augustine set 
400 as the limit. I cannot agree with either group that there is a definite 
figure, as it seems to me that the percentage is considerably more important 
diagnostically than the total. Thus a leukocyte count of 18,000 with 3 per 
cent eosinophiles, giving an absolute figure of 540 per cubic millimeter, I 
would not call a definite eosinophilia; conversely a total leukoc3'^te count of 
4,000 with 6 per cent eosinophiles, giving an absolute figure of only 240 per 
cubic millimeter, I would call a definite eosinophilia. An eosinophile count 
of 4 per cent I consider suspiciously high and as the upper border of normal, 
and 5 per cent abnormally high, irrespective of the total leukocyte count. 

In animal experiments the eosinophilia of trichiniasis does not appear 
until the muscles are invaded.^® This seems to be the case clinically as well, 
since the eosinophilia usually begins during the second week of the illness, 
which is the period when the larvae are being disseminated through the body. 
Aldridge mentions two cases in which the eosinophilia developed on what 
seemed to be the fourth and ninth days after the ingestion of trichinous meat. 
Sometimes the increase may not be noted until the third week or later.®®’®® 
Some cases have a low eosinophile count, a sudden drop, or no eosinophiles 
whatever throughout the illness, although these are very rare occurrences. 
In fatal cases there is usually a complete absence of eosinophiles, especially 
if the course of the disease is rapid. Aldridge described two such cases, 
Spink and Augustine one, Sobel one, and others have been reported. Opie 
found experimentally that in severe and fatal infections with trichinae there 
is a degeneration and destruction of the bone marrow eosinophilic elements. 
Complicating secondary infections will cause either a delay in the appearance 
of the eosinophilia or a drop in the percentage, if it was previously elevated. 
Drake, Hawkes, and Warren report a count of 34,000 leukoc3'^tes with 70 
per cent eosinophiles in a child when he was afebrile and apparenth’ con- 
valescing. Two days later he developed a cough and fever, and the count 
then was 31,600 white blood cells with 8 per cent eosinophiles — a decrease 
in these cells from 23,800 to 2,500 per cubic millimeter. The3f mention 
another case, a male of 40 5’ears, who had 12,000 white blood cells with 24 
per cent eosinophiles, who, shortly after — on the day of death — had 16,800 
white blood cells with but 1 per cent eosinophiles. On the other hand the 
same authors note the unusual occurrence of a count of 23,100 white blood 
cells with 38 per cent eosinophiles in a woman of 45 on the day of her death 
from pneumonia. Spink®® found that in trichinized animals secondaril3' 
infected with bacteria the number of circulating eosinophiles is decreased, 
but that heat per se does not cause a reduction. A lack of eosinophilia may 
be noted not only in severe and fatal cases, but also under the following con- 
ditions: in patients with secondarr^ infections; at a ver3-- early stage in the 
disease; possibly in an occasional individual whose bone marrow does not 
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respond in the usual manner, such as one who is suffering from lymphatic 
leukemia; and finally when there are technical errors in the blood smears. 
This last may sound like an academic point, but sometimes it is of practical 
importance and the cause of confusion in diagnosis, as I have observed on 
several occasions. Freshly made solutions of Wright’s stain are usually too 
alkaline and bring out the eosinophilic granules poorly; and these weakly 
stained granules may lead the inexperienced to classify these cells as neutro- 
philes. It is well to remember that eosinophilic granules are best brought 
out by a short period of staining; i.e., leaving the water on the slide for only 
about 45 seconds. If the Wright’s or other polychrome stain has been 
poorly made, it may give totally misleading results so far as eosinophilia is 
concerned. 

Fluctuation in the eosinophilia in trichiniasis may at times be marked, 
changing from a high percentage to a low one or vice versa in a few days. 
There seems to be no definite relation between the severity of the illness and 
the height of the eosinophilia, except that, as mentioned before, the very 
severe and fatal cases usually show a low percentage or no eosinophiles at all. 
Some mild or as 3 ^mptomatic cases have a count of 40 to 50 per cent ; a case 
of moderate severity may have 15 per cent or 60 per cent; a severe case may 
have 70 per cent or none. As an example of the fluctuations that may occur 
in a short time, one of our cases had an eosinophilia of 31 per cent on admis- 
sion after two days of symptoms; four days later this rose to 63 per cent; 
in another seven days this had fallen to 40 per cent ; and finally after another 
seven days to 12 per cent. Weitz says that there are two peaks to 
the eosinophile curve : one at' the beginning of the illness and another at 
about the time the patient has convalesced enough to leave the hospital. 
Although this occurs in some patients, it is by no means the rule. There is 
considerable difference of opinion concerning the question of how long the 
eosinophilia lasts. I have collected a group of cases from various ar- 
ticles (and my own series) in which differential counts 

were done at various times after the onset of the illness. In 44 cases the 
highest eosinophilia early in the disease averaged 34 per cent. In 21 of these 
cases in which counts were performed three months later, the average had 
fallen to 12 per cent, with none as high as the initial maximum. There were 
10 patients who had smears made about 4% months after the beginning of 
the infection, and these counts were on the average about one-sixth of the 
initial average high : 6 per cent. Thirteen counts were repeated six months 
from the onset and averaged 5 per cent, with only one above 9 per cent. At 
8 to 12 months 12 cases all showed 5 per cent or less and averaged 2.5 per 
cent, which is within normal limits. In summary it may be said that most 
cases will show only a slight eosinophilia — 5 to 6 per cent — six months after 
infestation, and that practically all will have normal figures after 8 to 12 
months. 
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Sedimentation Rate, Blood Chemistry, Widal Test 

Determinations of the erythrocyte sedimentation rate in trichiniasis have 
not been recorded in the literature. Unfortunately, this determination was 
made in only four of our cases. The results in two were well within normal 
limits, in one the rate was slightly increased, and in one it was moderately 
increased. All of these patients had fever and were acutely ill with uncom- 
plicated cases at the time the sedimentation rate was determined. AVhile 
four cases is too small a number from which to draw conclusions, it would 
seem that a marked increase is not the usual finding, even during the acute 
febrile stage. 

The blood chemistry values are within normal limits in most uncom- 
plicated cases.®" Some observers have claimed that there is a decrease in 
sugar tolerance, but a review of the work is not at all convincing; and all our 
patients who had fasting blood sugar determinations showed normal values. 
The one type of blood chemistry abnormality which one may expect to en- 
counter is that associated with vomiting, diarrhea, and dehydration; i.e., 
lowered CO 2 combining power, slight increase in the non-protein nitrogen, 
and occasionally evidence of loss of fixed base, such as a low serum calcium 
or sodium. 

The Widal test may occasionally be positive, even in high dilutions.^® 
This may sometimes be a source of confusion, as will be pointed out later. 

Intradermal and Precipitin Tests 

In 1928 Bachman®^ described an intradermal test for trichiniasis. Tri- 
china larvae obtained by digestion of infected meat are desiccated, and the 
powder is prepared in dilutions of 1;500 and 1 ; 10,000 with Coca’s solu- 
tion. • 0.01-0.05 c.c. is injected intradermally and the reaction is read in 
15. to 30 minutes. A positive reaction is similar to that produced by other 
allergens with intracutaneous testing; i.e., a wheal with or without pseudo- 
podia, a surrounding zone of erythema, warmth, and sometimes itching. 
The test is much more specific when done with a 1 : 10,000 dilution, and this 
is the strength which should be used in order to get a minimum of false posi- 
tives. The investigators ®"’ ®®’ ®^ who have had the most experience 
with the test feel that it is a definite aid in diagnosis, especially when a nega- 
tive reaction early in the disease turns positive during the course of the 
illness. There is a theoretical possibility that repeated tests with the antigen 
might provoke a falsely positive result in a person not suffering from tri- 
chiniasis. Repeated intradermal injections of the antigen into a small group 
of doctors showed the author that negative tests do not therebj- become 
falsely positive. 

A negative test is more useful in ruling out trichiniasis than is a positive 
one in establishing tlie diagnosis. A positive test may result from trichinous 
infestation many j-ears before,®® from otlier parasitic infestations,®" or may 
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be found, although rarely, in persons who give false-positive reactions to all 
intradermal tests. Schapiro, Crosby, and Sickler found a close correla- 
tion between the skin test findings and the postmortem findings in a large 
series of cases. One drawback of the intradermal test is the fact that it 
does not become positive, as a rule, until between the fourteenth and 
twentieth days of illness ; sometimes not until even later; and occasionally not 
at all. Until recently it was difficult to obtain the antigen, but now one can 
get vials of the 1 : 10,000 dilution from the National Institute of Health. 

The precipitin test is at least as accurate as the skin test,®“ develops 
slightly later — about the fourth week — and may also remain positive for 
many years.®® In a recent series of 44 hospitalized cases of trichiniasis, 
100 per cent gave positive intradermal and precipitin tests.'^ Serum may be 
sent to the laboratory of the National Institute of Health for the precipitin 
test. 

Biopsy 

The biopsy is an inconvenience to the patient, but it is not a dangerous 
procedure and usually does not prolong the hospital stay very much. Evers 
suggests examination of a centrifuged specimen of spinal fluid whenever 
biopsy is contemplated, since finding the larvae in the fluid will obviate the 
necessity of an operation. Biops)^ is of some importance in the final diag- 
nosis, although even when it is negative, one may be entirely justified in 
making the diagnosis of trichiniasis on clinical grounds. But a positive re- 
port will definitely confirm the diagnosis. Hall ® pointed out that the tissue 
excised should be examined as a press preparation rather than as sections, 
since the former is more certain and rapid. More recently Queen ®® recom- 
mended the digestion in artificial gastric juice of biopsy and necropsy ma- 
terial and suspected meat products. 

In our series there were 15 positive biopsies out of 17 performed, a 
fairly high percentage. It must be said, in all fairness, that almost all of 
the 15 positive cases had been rather definitely diagnosed as trichiniasis 
before the operation, and that the two patients with negative biopsies are 
still considered by us as definite cases. So I cannot agree with those who 
say that the biopsy is of extreme importance, but am more of the opinion 
of Spink and Augustine,®® who believe that “ the biopsy is an unnecessary 
procedure, not only because of the uncertainty of finding the parasites in a 
small piece of muscle, but also because the precipitin and skin tests are as 
reliable as the procedure of biopsy, which is, of course, an inconvenience to 
the patient.” However, the skin and precipitin tests are not by any means 
infallible, and may be positive from a trichinous infection long before the 
present illness. Finally, while Spink and Augustine and also Sobel say that 
the larvae may be missed in a biopsy, actually the biopsy was reported as 
positive in 12 of 13 cases in Spink and Augustine’s series and in 6 of 7 in 
Sobel’s, for a total of 90 per cent correct positives, which is a very good 
record for any laboratory procedure in medicine. 
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Diagnosis 

The diagnosis of trichiniasis is frequently a difficult matter, and the 
percentage of correct diagnoses on first seeing the patient is not high. In 
the 35 cases in the Boston series,®' the preliminary diagnosis after the his- 
tory and the physical examination, but before any laboratory data were 
obtained, was right in only 11 cases or 31 per cent. In our series, tri- 
chiniasis was definitely diagnosed on admission, before obtaining the blood 
count, in 7 of 21 patients or 33 per cent, although the disease ivas mentioned 
in the admission note as a possibility in 5 others or in an additional 24 
per cent. Hall ® has pointed out that “ the classical picture as given in the 
textbooks is greatly oversimplified and represents only a composite picture.” 
The typical case is not often seen; and trichiniasis is characterized by the 
lack of regularity of its manifestations and course. As in many other 
obscure diseases, merely thinking of the possibility will help considerably in 
arriving at the diagnosis. Then one must take a careful history, with 
specific questioning relative to any recent ingestion of pork products. In- 
quiry must be made concerning any recent illness suggestive of trichiniasis 
in other members of the family. 

Suspicious symptoms are ; edema of the eyelids, which should cause one 
to consider a diagnosis of trichiniasis until the edema is proved to be due to 
some other cause; muscular pains, fever, nausea, vomiting, generalized ab- 
dominal pain, diarrhea or constipation, chills and sweats, headaches, diplopia, 
pain and redness and burning in the eyes, dyspnea and other pulmonary 
symptoms. Important points in the physical examination are: edematous 
eyelids, muscular tenderness and swelling, fever and tachycardia, conjunc- 
tivitis and subconjunctival hemorrhages, paresis of the eye muscles, ab- 
dominal tenderness, enlarged spleen, signs of meningeal irritation and of 
encephalitis, evidence of dehydration, hypotension, and signs of pulmonary 
congestion or consolidation. 

The most suggestive laboratory finding, and in fact, the thing which most 
often calls one’s attention to the correct diagnosis, is the eosinophilia. A 
very important confirmatory finding is an eosinophilia in other members of 
the family, especially if it is accompanied b}' suggestive signs and symptoms, 
and if there is no allergic history to explain the eosinophilia. The total 
leukocyte count and the shift to the left are not very helpful diagnostically, 
except when considered in conjunction with the eosinophilia. The intra- 
dermal and precipitin tests are of considerable aid, but become positive only 
many days after one would like to make a diagnosis. Final proof of the 
diagnosis depends on finding the lan^ae in the blood, spinal fluid, or in a piece 
of muscle at biopsy. Spink and Augustine feel that ” the most reliable diag- 
nostic aid is the eosinophilia.” With this I agree, if one is speaking of tlie 
presumptive clinical diagnosis. Final proof cannot depend only on an eosino- 
philia, of course. Blumer®" says: “Any febrile disease which is accom- 
panied by edema of the eyelids and evidence of involvement of the muscles 
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at once calls for a blood count.” I would go further and suggest that any 
obscure illness warrants a differential blood smear, repeated several times, 
if necessary. Finally it should be borne in mind that a negative biopsy, 
the failure to find the trichina larvae in the blood, spinal fluid, or stools, a 
negative skin or precipitin test, or the absence of eosinophilia does not rule 
out the diagnosis of trichiniasis. 

Differential Diagnosis 

One of the most interesting and amusing aspects of the study of trichini- 
asis is the astounding variety of diseases with which it has been confused. 
Rather than merely listing the conditions which have been diagnosed by mis- 
take, it will be more instructive to group them according to the symptoms 
or signs which caused the error. The gastrointestinal manifestations, with 
nausea, vomiting, diarrhea, and abdominal pain, which are so common early 
in the disease, may simulate; infectious gastro-enteritis, ptomaine or food 
poisoning, " intestinal influenza,” colitis of various types, dysentery, and even 
cholera."’ The fever, especially when associated with muscle pains as it 
usually is, may cause one to diagnose grippe or influenza. When the fever 
is very high and the course of the illness fulminating, septicemia may be sus- 
pected, as in one of our cases (number 2). When the fever is prolonged, un- 
dulant fever and pulmonary tuberculosis have been considered.®* A common 
error, especially in former years, was to call the illness typhoid fever, which is 
quite understandable in view of the occurrence at times of high sustained 
fever with no localizing signs, bradycardia, enlarged spleen, positive Widal 
test, and even an eruption resembling rose-spots — although all these in the 
same patient would be distinctly unusual (case 5 in this paper). 

Sometimes the hospital chart is signed out as “ Fever of Unknown Ori- 
gin ” (case 10). 

The edema of the eyelids has often resulted in an initial diagnosis of 
acute nephritis or acute sinusitis, and more rarely of angioneurotic edema, 
especially because of the associated eosinophilia^®’ ®* (cases 6 and 9). The 
edema of the masseters has on occasion suggested a diagnosis of mumps 
(case 3). Myositis, especially when combined with fever, causes consid- 
erable confusion. Rheumatic fever and acute generalized arthritis of vari- 
ous kinds are often mistakenly diagnosed. Involvement of the masseter 
muscles has caused physicians to decide that the patient was suffering from 
tetanus.^®’ When the abdominal muscles are attacked, bizarre and often 
serious errors of diagnosis may ensue. Acute appendicitis ®® or an “ acute 
surgical abdomen ” may be suspected, and an unnecessary operation may be 
performed. A less serious error is the tentative diagnosis of gall bladder 
disease ® or peptic ulcer.®® With myositis in the back, renal colic has been 
simulated (case 4 and another unreported case in our series). Any other 
t)q)e of colic may likewise be erroneously diagnosed. 

Neurological signs and symptoms occur frequently enough to cause con- 
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siderable confusion, and the following have been diagnosed at various times : 
poliomyelitis, especially when there is associated muscle pain and Aveakness ; 
encephalomyelitis and encephalitis,®® which may actually be present due to the 
trichina larvae ; tuberculous meningitis and pyogenic meningitis ®® ; poly- 
neuritis ®® ; polymyositis®^; periarteritis nodosa®®; chorea (case 11); and 
cerebral thrombosis resulting in hemiplegia.^® 

Cardiac involvement makes one think of rheumatic endocarditis and myo- 
carditis (case 11), or of a myocarditis of unknown etiology.® Pulmonary 
signs and symptoms have resulted in the diagnosis of lobar or lobular pneu- 
monia or pleurisy, any of which in fact may actually be present.®'^ Other 
miscellaneous diagnoses have been reported,®’ ®® such as : pelvic in- 
flammatory disease, paratyphoid fever, malaria, erysipelas, syphilis, and 
others. 

The commonest incorrect diagnoses are: grippe and influenza, acute 
nephritis or sinusitis, typhoid fever, and rheumatic fever. When one real- 
izes the large number of cases which are not correctly diagnosed for many 
days or weeks even when under close observation in the best hospitals, one 
wonders how many cases must be missed in mildly ill persons in private prac- 
tice. Many of these overlooked cases are, I believe, labelled with that solu- 
tion to the doctor’s diagnostic dilemma — grippe. 

Prognosis 

The prognosis in trichiniasis, as in other diseases, depends on a number 
of factors. First, although probably not most important, is the number 
of trichinae in the infected meat and the amount of meat eaten. Perhaps 
achlorhydria is a faAmrable condition for the patient ; in fact, it is conceivable 
that the disease will not develop in such individuals, as the capsule around 
the larvae may not be digested with a liberation of live trichinae. Early 
vomiting and diarrhea are theoretically favorable events, as then fewer 
larvae will remain in the intestinal tract. However, it seems that this must 
be a minor point when one considers how very many larvae (about 1,000) 
develop from each adult female. Another consideration is the general health 
and resistance of the host, although this is naturally a difficult matter to 
assess. To my mind, by far the most important element in the prognosis 
is the fortuitous localization of the larvae. In the gastrointestinal tract, 
a severe diarrhea with its resulting dehydration and blood chemistry dis- 
turbances, may be a large contributing factor to a fatal outcome. In the 
musculature, a great deal depends on which muscles are affected and to 
what extent. A myositis with edema or paralysis of the diaphragm, inter- 
costals, muscles of the glottis, larynx and trachea, and those of mastication 
and deglutition, adds greatly to the danger of the disease. Patients may die 
of respirator}-^ paralysis as a result of such a localization. If the cardiac 
musculature is involved, the prognosis is obviously worse than if the heart 
is spared. Migration of the larvae into the brain is serious, and the mor- 
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tality in cases with encephalitis is high, as would be expected. Pulmonary 
involvement with pneumonia and pleural effusion naturally adds to the 
gravity of the condition. Why the larvae localize in different organs and 
tissues in various individuals is no more known than why organisms do the 
same thing in bacterial diseases. 

Aside from the above considerations, one must take into account the 
degree of dehydration and acidosis; the amount of toxicity; perhaps the 
height of the temperature; and finally the complications. There may rarely 
be hemorrhages, especially cerebral, gastrointestinal, and pulmonary ; abscess 
formation; secondary bacterial infections, etc. A fatal peritonitis com- 
plicating trichiniasis has been reported.^^ Barrett and Sears saw three 
cases of acute appendicitis occurring during attacks of trichiniasis. The 
only laboratory determination of value prognostically, aside from the blood 
chemistry derangements that may be present, is the degree of eosinophilia. 
If the eosinophiles are very low or absent or falling suddenly, a serious con- 
dition is usually present; otherwise the total or percentage of these cells 
means nothing prognostically. 


Treatment 

The treatment may be divided into three aspects ; specific, symptomatic, 
and convalescent care. Chemotherapy has been tried with very little suc- 
cess and has been almost entirely discarded. The most used chemical in 
former times was silver arsphenamine but the results were not impressive. 
Miller, McCoy, and Bradford conducted a series of well-controlled experi- 
ments on rabbits in 1932, which dealt a severe blow to the claims of the 
chemotherapeutists. They found that the intravenous injection of neo- 
arsphenamine, antimony potassium tartrate, acriflavine, rivanol, gentian 
violet, metaphen, and Lugol’s solution had no effect whatever on the dis- 
ease, and concluded that “ the therapeutic rationale of the injection of such 
drugs in the treatment of trichiniasis is questionable.” More recently Mc- 
Coy ™ found sulfanilamide of no value in trichinous rats. Perhaps it is 
fortunate that a parasiticide has not been discovered, since one must con- 
sider the possibility of severe embolic or allergic phenomena following a 
rapid destruction of large numbers of trichinae, as suggested by van 
Someren in his recent authoritative review of the treatment of trichiniasis. 

The use of human convalescent serum was recommended by Salzer 
as early as 1916, and he saw what he considered some good results with it. 
In spite of the claims of Schwartz,^^ based only on animal experiments, that 
convalescent serum is of no value, Blumer feels that ‘ the quest for an 
effective antitoxic serum offers a more hopeful solution [than chemical 
agents].” With this I agree, as we have seen in recent years the remark- 
able value of a number of different antitoxic sera. It seems likely that the 
toxemia of trichiniasis would respond to human convalescent serum, but 
that the tissue and organ changes, such as myositis, myocarditis, encephalitis. 
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would not respond to anything other than symptomatic treatment. Some 
cases are predominantly of the toxic type and warrant a further trial of 
serum therapy when this is available. With this statement van Someren 
as well as Culbertson and Kaplan are in agreement. 

Wantland reasoned that “ if C3^st formation and subsequent calcification 
could be hastened, this would shorten the critical period in trichinosis and 
more quickly terminate the disease. The treatment of trichinous rabbits 
with irradiated ergosterol and calcium lactate has a definite therapeutic 
value. It remains to be tested in human cases of trichinosis.” In a later 
article the same author showed that calcification of the cysts in trichinized 
rats could be hastened, but admits that ergosterol in the necessary large doses 
is definitely toxic. Brand, Otto, and Abrams recently showed that “ cal- 
cification of trichina cysts parallels calcification in other host tissues.” And 
with wise clinical judgment they conclude: “We feel then that any attempt 
at forced calcification as a therapeutic measure in trichinosis is not only 
futile with the usual human dose of parathormone, irradiated ergosterol, or 
related substances, but that any serious attempt to increase the doses of such 
substances to calcifying levels would be exceedingly dangerous.” 

Symptomatically one should first of all confine febrile patients strictly 
to bed, as emphasized by Anderson.^® An initial cathartic should be given 
if the case is diagnosed very early while the larvae are still in the intestinal 
lumen. Usually, however, the diagnosis is not made until the larvae have 
burrowed into the mucosa, at which time a cathartic is of no value. Vermi- 
fuges have received little attention, but do not seem promising for the same 
reason. However, van Someren recommends the clinical trial of Butolan, 
an anthelmintic, especially during the first two or three weeks of the disease. 
Diarrhea may be severe enough to require opium, although usually bismuth 
salts and kaolin suffice. Large amounts of fluid are indicated to help over- 
come the toxemia and replace fluids lost b}'- vomiting and diarrhea. Sodium 
chloride should be given freely for the same reasons and because much salt 
may be lost in sweating. Calcium gluconate intravenously has been used 
with apparently good results by Sogemeier ’’ during the acute febrile stage. 
Muscle pains can usualty be controlled with salicylates. In the presence of 
myocarditis, fluids should be somewhat restricted and carbohydrates in- 
creased. The symptoms of encephalitis and meningismus may be helped 
by spinal taps to relieve the increased pressure. In the rare cases showing 
paralysis of the diaphragm and intercostal muscles, a respirator may be life- 
saving. 

In protracted cases the nutrition may be considerably disturbed, and the 
patient may become emaciated and anemic. In such cases iron preparations 
are indicated as well as some form of tonic. Of all acute illnesses, trichi- 
niasis is perhaps the one in which the use of glycine as a convalescent tonic 
is most rational, as this amino acid has been shown to enhance the capacity 
for muscular activity. In mild cases the patient is ill for onh* two to three 
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weeks; but in severe cases convalescence is not complete until after many 
months iii some instances. These cases must receive a high caloric diet in 
addition to iron and tonics. 


Summary 

1. ^ A general review of various aspects of trichiniasis is given, and the 
high incidence of the disease pathologically and clinically is indicated. 

2. A description of the parasite and its development, the methods of 
human infestation, the prevention of the disease, a history of outbreaks and 
the mortality are discussed. 

3. A clinicopathological study is presented, with special emphasis on the 
fact that symptoms and sighs depend largely on the localization of the larvae. 

4. The value of numerous laboratory examinations is assessed, and 
stress is placed on the diagnostic importance of a blood eosinophilia. 

5. The important points in the diagnosis and differential diagnosis are 
emphasized, especially the occurrence of pulfy eyelids and muscle pain. 

6. Prognosis and treatment are considered. 

' 7. From a series of 35 sporadic cases of trichiniasis, 12 are abstracted to 
illustrate various interesting points and mistakes in diagnosis. 

Case Reports 


Case 1. Typical severe type. 

A 37 year old male. History of 17 days of severe diarrhea — 20 to 25 stools daily 
— without blood; general abdominal discomfort ^ chills and fever (amount not known). 
Four days of very puffy eyelids with pain and burning in the eyes. Three days of 
pain and tenderness in the muscles of the back, chest, arms, and legs. Loss of 22 
pounds in weight. Ate cooked pork about four days before onset of symptoms. On 
examination there were found: edematous eyelids, injected conjunctivae, palpable 
spleen, slight epigastric tenderness, muscular tenderness in arms and legs, and evi- 
dence of dehydration and weakness. The admission diagnosis was: Trichiniasis. 
The leukocyte count was 36,000 with 51 per cent polymorphonuclears (of which 17 
were immature), 12 per cent lymphocytes and 37 per cent eosinophiles. The eosino- 
philia increased to 58 per cent on the ninth day in the hospital, decreased to 36 per 
cent a few days later, and to 1 per cent in eight months. The temperature ranged 
from 101° to 104° for three days; then from 100° to 102° for the next five days, and 
remained normal after that. The diarrhea was controlled within three days. Muscle 
biopsy was positive. The patient’s wife had “ grippe ” at home for two weeks, and 
was later found to have an eosinophilia of 45 per cent. 

Case 2. "Septicemia." i 

A 4 year old female.* The child was well up to two days before admission when 
she began to complain of sore throat and abdominal pain. This was followed by 
vomiting, which lasted several hours. She then developed fever, ranging from 102° 
to 106°. Swelling of the eyelids and cheeks was noted. A 12- year old sister and 
a 4 year old twin brother were said to have swelling of the face and eyelids at this 
time. On examination the patient looked seriously ill, with a temperature of 105°, a 
pulse of 134, and respirations of 54. The pharynx was slightly injected. The knee 
jerks and biceps reflexes were absent. On tlie dorsum of the right hand a small 

* Cases 2, 3, 5 (second admission), 6 and 7 have previously been reported from this 
hospital by Sobel.^® 
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infected, but apparently healing area was seen. The rest of the examination was 
negative. The admission diagnosis was: Pneumonia (?) and toxic nephritis (?). 
The leukocyte count on admission was 9,450 with 79 per cent polymorphonuclears (of 
which 47 were immature), 21 per cent lymphocytes and no eosinophiles. The urine 
showed a moderate amount of albumin, many hyaline and occasional granular casts, 
and a trace of acetone. The blood chemistry was as follows: Urea N 13.8; creati- 
nine 0.5; uric acid 5.4; sugar 84 mg. per cent; CO 2 combining power 27 vol. per cent; 
calcium 8.5 mg. per cent. The spinal fluid, tlie day after admission, showed an in- 
creased pressure, but was otherwise normal in every respect. A roentgen-ray of the 
lungs revealed no pathologic process. 

The day after admission the child became comatose ; signs of meningeal irritation 
developed; carpopedal spasm was noted, as well as paresis of the left side of the face 
with unequal pupils. The edema of the eyelids became more marked. The tem- 
perature ranged from 105° to 106° for 36 hours, then began rising and reached 109° 
at the time of death, which occurred 48 hours after admission or four days after the 
beginning of the illness. The final clinical diagnoses were: toxic nephritis; menin- 
gismus ; acidosis ; ( ?) septicemia. 

Autopsy was entirely negative grossly except for edema of the brain. Blood 
culture was known to be sterile up to the time of the autopsy. As a last resort in 
attempting to explain the illness and death, one of the clinicians asked the pathologist 
to take a piece of the diaphragm for microscopic study. This was a most fortunate 
inspiration, as the cause of death would otherwise probably never have been known. 
Unencysted larvae of Trichinella spiralis were found in the diaphragm. The heart 
showed a moderate leukocytic infiltration. The brain showed congestion of all vessels, 
but no trichinae were seen and there was no evidence of an encephalitis, in spite of 
the clinical picture. This patient seems to have had the shortest clinical course with 
positive autopsy findings on record, at least in the literature of the past 25 years. 

Case 2. “Mumps." 

A 14 j'ear old female. Two weeks before admission the patient developed bi- 
lateral parotid swellings, thought by the family to be due to mumps. She also had 
diarrhea, lasting two days, and fever of 102° to 103° up to the day of admission, 
when it rose to 105°. There were vague pains in the legs, and for tlie past four days 
intermittent epigastric pain. A four 3 'ear old sister (case 2) had died two days 
previously, but the results of the microscopic sections were not known when this pa- 
tient was admitted. A four year old brother was said to be at home with fever and 
puffy eyelids. Physical examination: temperature 105°; pulse 116; respirations nor- 
mal. The child looked acutely ill. The liver and spleen were slightly enlarged; 
there was questionable swelling of the ej'elids and over the parotid glands, and very 
slight tenderness of the leg muscles. The admission diagnosis was: 1. Mumps — con- 
valescent (?) ; 2. Trichiniasis (?). The leukocjTe count was 6,000 with 76 per cent 
pol 3 ’morphonuclears (of which 49 were immature), II per cent l 3 'mphoc 3 'tes, and 13 
per cent eosinophiles. The blood was negative for trichina larvae (Herrick-Janeway 
method). The eosinophilia increased to 40 per cent five da 3 's later and decreased to 
14 per cent in another seven days. The temperature fell graduall 3 % reaching normal 
on the eighth ‘day in the hospital. Biops 3 ', done on tlie twent 3 ’-third day of illness, was 
positive. The “parotid swelling” was probabl 3 ' caused by an edema of the masseter 
muscles. 

Case 4. “Renal colic.” 

A 35 year old female. Two weeks before adtnission the patient noted a swelling 
of the face and neck, a puffiness of the e 3 'c!ids. a stiff neck, and fever. E.xcept for 
the fever, these symptoms disappeared in eight days. Five days before admission she 
developed severe pain in the left flank, which had persisted. There was no radiation 
of the pain, and it was severe enough to require morphine. Severe frontal headache 
and occasional diplopia were present during the illness. On e-xamination the patient 
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was found to be in very severe pain. The spleen was felt at tlie costal margin. 
There was tenderness, seemingly in the muscles, over McBurney’s point and in the left 
lower quadrant. Tenderness was noted over the calf and buttock muscles and in the 
left costovertebral angle. The admission diagnosis was: renal calculus. The blood 
count, done subsequent to the diagnosis, showed a total count of 14,700 leukocytes with 
49 per cent polymorphonuclears (of Avhich 22 were immature), 22 per cent' lympho- 
cytes, and 29 per cent eosinophiles. The temperature never rose above 101.6° in the 
hospital. After the first blood count, the diagnosis was changed to trichiniasis, and 
biopsy several days later was positive. If more attention had been paid to the history 
and if trichiniasis had only been thought of, the diagnosis should have been apparent 
on admission, even before seeing the result of the blood count. 

Case 5. “ Typhoid fever.” 

A 6 year old female. History of three days of fever, abdominal pain, and puffy 
eyelids. Positive findings on physical examination : edematous eyelids and a palpable 
spleen. The admission diagnosis was: Pyelocystitis. The leukocyte count was 4,400 
with 34 per cent polymorphonuclears, 54 per cent lymphocytes, and 12 per cent eosino- 
philes. Unfortunately no further counts were done. The Widal test was positive in 
dilutions of 1 :40 and 1 :80, but higher dilutions were not carried out, and the test was 
not repeated. The blood, urine, and feces were all negative for typhoid bacilli on 
culture. 

The temperature fluctuated between 99° and 103° during the first week in the 
hospital; then during the next six weeks it fluctuated from subnormal (97° to 98°) 
up to 100°, with a rise to 101°-103° about once weekly. The pulse was always dis- 
proportionately high, A diagnosis of typhoid fever was made, and the chart signed 
out as such. Against this diagnosis are the following: an eosinophilia, a relatively 
low temperature lasting only 12 days, a rapid pulse, absence of rose spots, negative 
cultures of the blood, stools, and urine. The Widal test was done when the tem- 
perature was high, was not carried to dilutions higher than 1 :80, and was not repeated. 
In favor of the diagnosis of trichiniasis are the history and observation of puffy eye- 
lids. The fever, enlarged spleen, leukopenia, and positive Widal test would fit either 
diagnosis. The eosinophilia, even though only 12 per cent, rules out typhoid and 
clinches the diagnosis of trichiniasis in tin’s case. 

This patient returned to the hospital four years later at the age of ten. The his- 
tory was of one day’s duration with fever, pain in the muscles, pain and burning in 
the eyes, and headache. Examination revealed tenderness in various muscles and 
slight puffiness of the eyelids. There was an eosinophilia of 30 per cent, and further 
questioning brought out the fact that she remembered having eaten pork six weeks 
previously (although the pork which caused her symptoms was undoubtedly eaten 
subsequently). Biopsy was reported as negative; but muscle taken from her sister, 
a patient at the same time, contained the trichinae. The diagnosis of trichiniasis 
appears entirely justified in view of the history, the physical examination, the eosino- 
philia, and the sister’s positive biopsy. This case illustrates the occurrence of rein- 
fection in this disease, which, although rare, certainly does occur. 

Case 6. “ Nephritis.” 

A 10 year old female. Present illness: puffiness of the face for two days. Past 
history ; “ kidney trouble " at the age of two years. Physical examination j edema of 
eyelids; congested pharynx; systolic murmur at apex; temperature 102°. Admis- 
sion diagnosis; Acute nephritis. Blood count the next day showed 40 per cent eosino- 
philes ; biopsy was positive ; urine was normal. Final diagnosis : Trichiniasis. 

Case 7. “ Grippe." 

A 9 year old female. History of 36 hours of pain in the eyes, coryza, cough, head- 
ache, generalized body aches, fever, and puffy eyelids. Examination revealed edema of 
the eyelids, crepitant rales over the left lower lobe, tenderness of the muscles of tlie 
neck and legs; temperature 103°. The admission diagnosis was: grippe or broncho- 
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pneumonia. The first Wood count, done subsequent to this diagnosis, showed 10,000 
leukocytes with 63 per cent polymorphonuclears (of which 50 were immature), 
31 per cent lymphocytes, and 6 per cent eosinophiles. Course ; the temperature ranged 
from 102° to 104° for nine days with one spike to 106°. Eosinophilia later increased 
to 36 per cent and biopsy was positive. 

Case 8. Accidental finding — time of infestation not known. 

A 39 year old female. Admitted to the hospital with a fracture of the femur. 
An open reduction was done, and bone from the femur with some of the surrounding 
tissue was sent to the laboratory for routine examination. The pathologist’s report 
was as follows: “Extremely sclerotic and degenerated voluntary muscle. Tissues 
show focal and perivascular round and plasma cell infiltration. They contain several 
encapsulated trichina larvae. Diagnosis: Trichiniasis.’’ 

Blood smears taken subsequently on two occasions showed 0 and 2 per cent 
eosinophiles. No history suggestive of trichinous infection could be elicited, and it 
is reasonable to assume that it occurred many years before. 

Case 9. No symptoms or signs. 

A 9 year old female. The mother of this child was a patient in the hospital with 
typical history and physical findings of trichiniasis and an eosinophilia of 61 per cent. 
This child had no symptoms or signs whatever, and yet was found to have an eosino- 
philia of 40 per cent, which decreased after 4% months to 10 per cent. This case 
illustrates the fact that if one will investigate the members of the family of patients 
with trichiniasis, one will discover many more instances of the disease, either unrecog- 
nized or misdiagnosed. 

Case 10. “ Acute sinusitis/' 

A 9 year old male. Admitted on January 7, 1938. History: Two days of puffy 
eyelids, generalized abdominal pain, slight, non-productive cough, and fever up to 
104°. Examination: Child looked acutely ill; temperature 103.8°; pulse 88; res- 
pirations 22. There was edema of the eyelids; the sinuses transilluminated poorly; 
the spleen was palpable with a ver 3 ' tender edge. Admission diagnosis; Acute pan- 
sinusitis. Roentgen-ray examinations: normal lungs; sinuses "fairly clear.” Urine 
normal on several occasions. Sedimentation rate was within normal limits, even while 
patient had a high temperature. Blood culture and Widal test : both negative on two 
occasions. Blood counts were as follows: 


1/7 : 

WBC 13,100; 

pol3'S. 

75% 

(21 immat.) ; 

Ivmphs. 22% ; 

eosinos. 3% 

1/10: 

•• 15,150; 

<< 

73% 

(14 

“ ): 

" 24%; 

“ 3% 

1/20 : 

“ 9.650; 


64% 

(15 

“ ); 

" 36%; 

0% 

1/26: 

f 

it 

58% 

(IS 

“ ); 

“ 25%; 

17% 

1/27: 

“ 9,200; 

n 

45% 

(6 

“ ); 

“ 33%; 

“ 22% 


I believe that the eosinophilia was probabh' missed during the first two weeks 
of hospitalization because of technical errors. The smear which showed 17 per cent 
eosinophiles had been stained with MacMeal’s tetrachrome stain, whereas another 
smear taken at the same time, but stained with the Wright’s stain then in routine use, 
showed no cells with granules red enough to allow the cells to be identified as eosino- 
philes with assurance. This has happened on several occasions to nw knowledge, and 
it may account for some of the cases in the literature with a low or absent eosinophilia. 

After the patient’s temperature had varied from 102.0° to 105.4° for four days in 
the hospital, it graduallj- fell to normal. The temperature-pulse curve resembled that 
of typhoid, which was strongK' suspected at first. For a while the muscles were so 
tender that the child could scarcely move because of pain. Biops,v taken four weeks 
after the onset of the illness was positive for trichinae. Additional questioning 
brought out the fact that one week before the onset, the famih- had eaten some smoked 
ham witliout further cooking. The father h.ad had muscle pains, diarrhea, and fever 
at home, and was later found to have 39 per cent eosinophiles. 
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Case 11. ‘'Fever of wiknown origin.” 

A 40 year old female (mother of case 10). Admitted December 30, 1937, For 
10 days before admission this patient had had high fever, up to 104.0°. Sweating 
and chills were prominent. Headache and generalized body aches and dull abdominal 
cramps with constipation were present. She vomited once the day before admission. 
Family history : her husband was ill at home with chills and fever. On examination 
she looked acutely ill ; there was pallor and the tongue was coated. The temperature 
was 103.6°; pulse 100; respirations 26; blood pressure 92 systolic and 68 diastolic. 
The spleen was not felt. There was no muscle tenderness and no lymphadenopathy. 
The rest of the examination was also negative. On admission the diagnosis was 
deferred. 

Blood studies showed the following: on admission, the leukocyte count was 
18,000 with 76 per cent polymorphonuclears (of which 28 were immature) ; 22 per 
cent lymphocytes; 2 per cent eosinopliiles. Four days later the leukocyte count was 
18,350 with 90 per cent polymorphonuclears (of which 27 were immature) ; 9 per cent 
lymphocytes; 1 per cent eosinopliiles. Laboratory examinations, including cultures of 
the blood, urine, feces, and agglutination tests for typhoid, paratyphoid, and undulant 
fever, were all negative. Roentgen-rays of the lungs showed no lesions. Course: 
the temperature fluctuated between 99.0° and 105.6° for six days, and then stayed 
below 100° ; the pulse varied from 88 to 96, which was low compared to the tem- 
perature. Physical examination continued to be essentially negative. The patient 
was discharged after 15 days in the hospital. The final diagnosis was: “Fever of 
Unknown Origin.” 

She returned 10 days later with a history of having had diarrhea (5 to 10 stools 
daily), starting just after leaving the hospital. She did not think she had had fever, 
but the temperature had not been taken. There were no chills or other symptoms. 
Examination was essentially negative again. The diarrhea continued for four days. 
The temperature was normal. The various agglutination tests were again negative. 
The blood counts were as follows : 

1/23: WBC 13,500; polys. 39% (3 immature) ; lymphs. 37%; eosirios. 24%. 

1/26: WBC ; “ 76% (4 “ ); 24%; “ 0. 

1/26: (later same day using tetrachrome stain) : Eosinopliiles: 33%. 

2/4: WBC 17,100; polys. 43%; lymphs. 20%; eosinos. 37% (after 2 weeks of 

normal temperature). 

Biopsy done seven weeks after onset of the original symptoms was positive. 

Comment: Here again I feel that the eosinophilia was overlooked because of a 
poor Wright’s stain, at least on the examination of 1/26, on which date another smear 
stained with MacMeal’s tetraclirome stain showed 33 per cent eosinophiles. Whether 
or not the patient actually had more than the 2 per cent eosinophiles recorded on the 
first admission is a moot question, but I am inclined to believe that she did. 

Case 12. "Encephalitis” or “Chorea and Rheumatic Heart Disease. 

A 32 year old housewife. Admitted with a history of two weeks dry cough, 
with soreness of the abdominal muscles, which she attributed to the 
coughing. For a period of five days about a week before admission she had had 
5 to 6 watery, brown stools, without blood or mucus, daily. Palpitations were noted 
for the past 10 days. Loss of power of the right hand and arm was a promineiU 
symptom during the past week, and pain and tenderness of the finger tips of bo 
hands for the past few days. During the two days prior to hospitalization she note 
a failing memory and a lack of power of concentration. Past history : Appendectomy 
at 17 years; articular rheumatism seven years before at the age of 25; tonsillectomy at 
27. On examination she presented the following picture : temperature 101.6 , pu se 
108; respirations normal. She appeared acutely ill and pale. There were athetoi 
movements of the head, arms, and legs. A loud systolic murmur was heard at e 
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apex and at the base. The blood pressure was IIS systolic and 88 diastolic. The 
cardiac rhythm was regular. The reflexes were normal except for the absence of the 
abdominals. There was an inability to coordinate. The admission diagnosis was: 
Encephalitis or chorea with active rheumatic heart disease. The leukocyte count was 
18,500 with 80 per cent polymorphonuclears (28 immature), 18 per cent lymphocytes, 

2 per cent basophiles, 0 eosinophiles. The sedimentation rate was moderately in- 
creased. The Wassermann test was negative, as were several urine examinations. 
Roentgen-ray of the lungs revealed no lesions. The spinal fluid was under no in- 
creased pressure, was clear and had 10 leukocytes and 50 erythrocytes per cubic milli- 
meter; tile protein was 53 and the sugar 69 mg. per cent. Wassermann and colloidal 
gold curve were negative. An electrocardiogram on admission showed a rate of 83 ; 
PR: 0.22; QRS : 0.08. Lead I : S slurred and notched; T low. Lead II : T diphasic. 
Lead III : T inverted. Later tracings showed a gradual return to normal, but with 
constant inversion of T in Leads II and III. 

Course: The temperature varied from 99.0° to 101.0° for 10 days; then it re- 
mained normal. Three days after admission a neurological consultation was recorded 
as follows : “ Paralysis of convergence and accommodation ; right cerebellar asynergia ; 
absent abdominals; mental torpor; bilateral papilledema. Diagnosis: Encephalities of 
unknown etiology.” The patient needed catheterization for a number of days. There 
was a gradual improvement in the general condition, although the ocular signs re- 
mained. After 10 days in the hospital a repeat blood count, the first since the ad- 
mission count, showed 50 per cent eosinophiles, and four days later there were 51 per 
cent. After the eosinophilia was discovered, the etiology of the encephalitis and myo- 
carditis was clear. Close questioning brought out the fact that the patient had had 
puffiness of the eyelids during the first few days of the illness. Search of the blood 
and spinal fluid 34 days after the onset of symptoms failed to reveal any larvae. 
Biopsy performed the next day was positive. The patient was discharged on the 
twenty-second hospital day after considerable improvement. The combination of 
encephalitis and myocarditis is not extremely rare -®’ ; but the prognosis is poor. 
This patient was seen eight months later. She had made a complete recovery except 
for slight residual weakness of the right arm and leg. The eosinophiles were only 

3 per cent ; i.e., within normal limits. 

It is interesting to note that in practically all the misdiagnosed cases 
recorded above, there was one clue, which if heeded, would have suggested 
the correct diagnosis ; i.e., a history of puffy eyelids in the patient or in a 
member of the immediate family, or an edema of the eyelids noted during 
the physical examination. Sometimes the history of puff}’’ eyelids was not 
obtained until after the diagnosis had been made, but most often the physi- 
cian paid no attention to that aspect of the history or attributed it to some 
other condition. I should like to suggest that in taking the history in all 
acute illnesses, specific inquiry be made routinely concerning the presence of 
puffy eyelids; and if there is such a history or observation on examination, 
that the diagnosis of trichiniasis be seriously considered. 
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DIFFUSE PRIMARY TUBERCULOUS 
ENTEROCOLITIS; A REPORT 
OF TWO CASES * 


By H. L. Bockus, M.D., F.A.C.P., H. Tumen, M.D., and K. Kornbloom, 

M.D., Philadelphia, Pennsylvania 

Diffuse ulcerative tuberculosis of the intestines not associated with pul- 
monary tuberculosis is extremely rare, particularly in the United States. 
The subject is inadequately treated or completely ignored in most American 
textbooks and systems of medicine. For these reasons it was deemed ad- 
visable to report our experience with two cases, unique because of the extent 
of intestinal involvement and complete roentgenologic data. A review of 
the literature is included. 

Review of the Literature 

In 1902 Heller ^ stated that the primary focus of the infection was in- 
testinal in 30.6 per cent of tuberculous children. Edens “ reported in 1905 
that the initial focus was “ abdominal ” in 25 of 176 patients with tubercu- 
losis. Beitzke® found 13 cases of primary intestinal involvement in 1100 
autopsies. Eight of these were children and five were adults. In 1908 
Fischer * reported three cases of what he considered primary bowel tubercu- 
losis in adults. Hamburg,® on the other hand, failed to find a single in- 
stance of that type in 335 necropsies on children with tuberculosis. These 
older reports are difficult to evaluate because the pathologic nature of the 
primary complex was not fully understood prior to the studies of Ghon and 
of Ranke. Infection was frequently referred to as “ abdominal ” in origin 
with no attempt to segregate cases with ulcerative lesions in the bowel from 
those with only mesenteric gland disease. 

Among other studies that may be quoted are those of AVolIstein,® who 
reported six instances of tuberculosis of undoubted intestinal origin in 185 
autopsies on tuberculous children. Later, with Spence," she noted an in- 
cidence of 4.8 per cent of “ primary abdominal involvement in 184 cases of 
childhood tuberculosis.” Canti ® stated tliat of 16 children with Koch in- 
fection, one had primary ulcers in the ileum. Opie ° discovered no instance 
of healed mesenteric gland tuberculosis in 93 children and 50 adults living 
in St. Louis but did find such a condition in 18 of 66 British soldiers. 
Schurmann reported that in 784 cases with a single primar}' complex in 
the l}Tnph glands, this was abdominal in 102 or 13 per cent. Siegmund^^ 
stated that tuberculosis originated in the bowel in 3 to 4 per cent of all those 
infected. Scott’" found 32 (10.6 per cent) primary abdominal infections 
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among 300 Chinese dying of the disease. Blacklock made a survey of 
1800 consecutive autopsies on Glasgow children and found 283 to be tu- 
berculous, the original focus being abdominal in 101 or 35.7 per cent of 
these. lizuka found evidence of a primary bowel lesion in 101 or 4.4 
per cent of 2500 cases of Koch’s disease. Maxwell reviewed the autopsy 
findings of 233 cases of intestinal tuberculosis and reported 181 to be of the 
ulcerative type, among them being 15 cases (nine in children and six in 
adults) which were apparently “ primary.” Comessatti found that in 159 
instances of intestinal tuberculosis all but five were associated with pul- 
monary infection. The studies of Opie ^ and of Blacklock as well as the 
earlier findings of Still (quoted by Wollstein®) call attention to the rela- 
tively high incidence of primary abdominal tuberculosis in the British Isles. 

It should be noted that these reports were based upon necropsy findings 
in which the presence of characteristic changes in the mesenteric lymph 
glands was looked upon as evidence of the onset of the tuberculous infection 
in the bowel and that actual intestinal ulceration was found in only a few of 
the cases cited. Thus, of the 25 cases reported by Edens " only five revealed 
disease of the bowel wall itself at the time of death. Intestinal ulceration 
was encountered in only three of the 13 instances of primary intestinal tu- 
berculosis described by Beitzke.® Fifty-seven of the 102 patients studied by 
Schurmann had only mesenteric gland involvement. Intestinal ulcers 
were seen by Scott in only three of his patients, who ranged in age from 
10 months to 7 years. Blacklock noted that in only 18 cases in his series 
was there naked-eye evidence of bowel ulceration — all of these being in 
children under five years of age. Even when ulceration was present, it was 
usually not very striking and involved only a relatively small area of the 
intestine. lizuka expressed the opinion that the visceral component of a 
primary intestinal lesion, that is, the bowel ulceration, has such marked ten- 
dency to prompt healing that it may be difficult to find macroscopically. In 
this connection, the work of Medlar and Sasano may also be cited. They 
inoculated eight guinea pigs subcutaneously with tubercle bacilli. Serial 
sections of the lymphoid tissue in the bowel demonstrated tuberculous lesions 
and organisms in every case; yet only one showed a typically tuberculous 
bowel ulcer. The initial intestinal lesion seemed to occur in those intestinal 
glands which dipped deeper into the lymphoid tissue. From this point 
lesions were set up in the adjacent submucosa. The overlying mucosa mig it 
slough off and leave an ulcer but in many instances it remained intact, so t lat 
grossly discernible lesions did not occur in the bowel. The mesenteric Y^ph 
nodes were invariably infected. Such observations indicate that an initial 
lesion in the boAvel wall may not be accompanied by obvious ulceration. 
Most workers are agreed that if the mesenteric nodes show evidence of 
primary tuberculosis, the original lesion occurred in the intestinal wall. e 
intestinal lesion may be easily overlooked, as Ferris has demonstrated. 

In addition to the statistical studies mentioned above, the liteiature con- 
tains reports of isolated cases of primary intestinal tuberculosis of the ulcera- 
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tive type. One of the most important of these is that of Reichle/” who re- 
ported an apparently primary tuberculous infection of a small segment of 
the distal ileum with caseous necrosis of adjacent lymph nodes in a boy eight 
years of age. In the same paper he included a brief description of an addi- 
tional patient who may have had a primary intestinal complex. Pitts re- 
ported the cases of two children of 11 and 2 years of age. The first had a 
few small tubercles in the lower jejunum with involvement of the mesenteric 
glands. The second had a tuberculous ulcer of the jejunum and caseation 
of the abdominal lymph nodes. In neither case was any additional focus of 
the infection discovered outside of the abdomen. Single cases of more 
extensive and apparently primary ulcerative intestinal tuberculosis have been 
recorded by Dixon and Beaver and by Mourier.^^ The former presented 
the clinical and autopsy findings in a woman, 21 years of age, in whom the 
disease process involved the terminal 30 cm. of the ileum as well as the 
cecum and 12 cm. of the ascending colon. The latter reported finding very 
striking ulceration in the ileum, cecum and descending colon of a girl 17 
years of age. In neither of these were roentgen-ray studies carried out dur- 
ing life. Schapiro described the case of a man of 30 years of age with an 
extensive stenotic lesion of the mid-portion of the small bowel, which was 
resected with good results. The resected portion of the bowel and its ad- 
jacent lymph nodes showed changes highly suggestive of tuberculosis but 
acid-fast organisms were not found. Riche, Lonjon and Joyeux"'* also re- 
ported as an example of primary intestinal tuberculosis a patient with mul- 
tiple stenotic areas in the ileum and infiltration of the cecum. The pub- 
lished description, however, leaves some doubt as to the exact etiology of 
the changes found and this may have been another instance of non-specific 
ileitis. 

On the basis of roentgen findings, Pigorini “ diagnosed primary tu- 
berculosis of the upper small bowel in a patient 38 years of age. His re- 
port, however, contains no substantiating bacteriologic or pathologic studies. 
Colombo reported the case of a man of 39 years of age, who showed 
roentgenographically a 'jejunal deformity and what seemed to be the result 
of pressure of a mass on the stomach and on the colon. Operation revealed 
an infiltrating lesion of the jejunum and a diagnosis of tuberculosis was 
made because of the gross appearance of the lesion. Neither biopsy nor 
bacteriologic studies were performed. 

Investigations undertaken to determine the strain of tubercle bacillus 
responsible for primary intestinal tuberculosis indicate a preponderance of 
infection b}’’ the bovine type. This was true of 70 per cent of the patients 
studied b}- Siegmund “ and of 9 of the 11 cases in Blacklock’s series in 
which bacteriologic work was done. Mourier "* found this variety of or- 
ganism in the case reported by him and it was probabN present in Reichle’s 
patient. This frequent isolation of the bovine strain is looked upon as evi- 
dence that the disease is often contracted by ingestion of raw milk from in- 
fected cows — a condition thought to exist more widely in England and Scot- 
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land than in this country. GioA^anardi,"^ however, was able to produce in- 
testinal tuberculosis in rabbits by feeding both the human and bovine strains 
of bacilli. 

Case Reports 

This report is concerned with a description of 2 cases of extensive primary 
enterocolic tuberculosis. 

Case 1. M. L., a 15 year old Slavish boy, born in Philadelphia, was admitted to 
the Graduate Hospital, June 24, 1935, complaining of severe abdominal pain, diarrhea, 
fever and weakness. His father gave a history of childhood tuberculosis. The boy 
had been admitted to a neighboring hospital in 1929 and again in 1930 and was stated 
to have had either recurring acute appendicitis or, possibly, abdominal lymphadenitis. 
No gastrointestinal examinations were made at that time. It was learned that since 
1929 the boy had complained of bouts of slight abdominal discomfort at very infre- 
quent intervals. In April 1935, two months prior to admission, moderately severe 
crampy pains developed. They Avere usually postprandial and not definitely localized. 
They gradually increased in seA'erity and frequency and were associated with marked 
borborygmi and the deAi^elopment of sausage-like masses which the patient could pal- 
pate. Diarrhea began three weeks before admission, and the boy averaged eight 
watery stools daily during this time. Defecation did not relieve the pain. Blood, 
mucus and pus were not noted in the stools. Fifteen pounds were lost after the onset 
of these symptoms. There Avere no pulmonary symptoms. 

On admission the patient was pale and emaciated. He appeared toxic and had 
a moderate afternoon fever. The chest examination was negative. The abdomen 
was moderately distended, but there Avas no evidence of ascites. At least three dis- 
tinct sausage-shaped, tender abdominal masses Avere palpated. They Avere located in 
the upper left quadrant, loAver midepigastrium and loAver right quadrant. Other less 
prominent boAvel segments Avere also felt. The ability to feel these tumors subse- 
quently depended on the state of distention of the abdomen and the degree of tender- 
ness and muscle guarding. They gaA^e the impression of thickened, inflamed boAvel 
segments. Rectal examination suggested some thickening of the rectal Avail in the 
region of the first Houston Amlve. Proctosigmoidoscopy tended to rule out ordinary 
ulcerative colitis since there Avas no CAudence of a diffuse inflammatory process o 
the mucosa. There was, however, an irregular granulating ulcerative area of in- 
flammation, 3.5 centimeters in its transverse diameter and 1.5 centimeters ongi- 
tudinally, on the right anterior AA^all of the rectum above the first Houston va ve. 
This had overhanging edges and resembled an amebic ulcer. Scrapings and smears 
from these areas yielded no acid-fast organisms or amebae. 

Tubercle bacilli Avere not recovered from the urine. The erythrocyte coun Avas 
2.900,000 with 7.5 grams per cent of hemoglobin and 6,300 leukocytes Avit a norma 
differential and no increase in young granulocytes. The Wassermann reactiOT Avas 
negative. Repeated examinations of the feces failed to demonstrate amebae. ysen 
tery and typhoid organisms could not be recovered by culture. Large num ^s o 
the tubercle bacilli Avere found in six of the seven stools Avhich Avere examine . 
guinea pig, inoculated Avith a fecal emulsion, developed tubercles m tie 
spleen. The tubercle bacilli studied by Dr. Fred Boerner Avere be leve o ^ ^ 

human strain. The tuberculin test AA'as negative Avith precipitated tu ercu in. e 
sedimentation rate Avas 54. The blood chemistry Avas normal except or mo era e 
hypoproteinemia. Many of the stools Avere positive for occult bloo . 

Roentgenological examination Avas of great interest. The chest was examine 
tAvice and shoAved no evidence of parenchymal disease (figure 1). 
plain film of the abdomen shoAA^ed several A^ery small calcified lympi 
upper abdomen on both sides. Barium enema rcA^ealed an appearance o e co o 
characteristic of adA^anced ulceratiA'e colitis AA'ith inA'olvement from tie cecum o 
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I'lG. 1. (Case 1) The chest is negative for Fic. 2A. (Case 1) Barium enema study of the colon pre- 

puhnonary tuberculosis, senting the characteristics of an extensive and fulminating colitis. 

Before evacuation. 
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sigmoid. There was considerable spasticity and irritability with shortening and 
narrowing of the colon and a lack of haustral markings. In addition, the silhouette 
of the colonic borders had a serrated, fuzzy appearance which we have frequently 
seen in the more acute fulminating types of colitis. The contents rushed into the 
loop of terminal ileum and showed definite dilatation of this portion of the small 
intestine (figures 2, 2B and 2E), 

In the study of the upper gastrointestinal tract (figure 3) evidence of pathology 
became apparent as soon as the duodenum was reached. The duodenum distal to the 
cap was con'siderabl}' dilated and showed an exaggeration of the mucosal rugae. This 
was found subsequently to be characteristic of the entire small intestine, the altera- 
tion being, however, definitely more marked in the jejunum and upper ileum. Some 
of the dilated loops were larger than a normal colon (figure 3B), While there were 
a few points of narrowing, dilatation of the bowel dominated the picture. The ser- 
rated appearance of the mucosal folds was a striking feature (figure 3C). Where 
this was absent the bowel wall presented a somewhat rigid appearance in spite of 
the dilated condition. The gastric motility was increased, while small intestinal mo- 
tility was definitely delayed (figure 3D). Small patchy areas of the small bowel 
showed hyperperistalsis but in the dilated loops there was a definite stasis. The im- 
pression was obtained that the jejunum and upper ileum were more involved than 
the lower ileum. After reaching the colon, the opaque meal passed rapidly along 
into the descending colon (figure 3E). The appearance of the colon was essentially 
the same as found by barium enema examination. 

Treatment consisted of a smooth, high caloric, vitamin rich diet, vitamin concen- 
trates, calcium, iron, kaolin, ultraviolet radiation and transfusions. The course was 
rapidly down-grade. Abdominal pain became continuous and opiates were fre- 
quently necessary. The average afternoon temperature was 102°. Repeated ex- 
aminations of the chest were negative. Symptoms of small bowel obstruction became 
more obvious. Exploratory operation, performed by Dr. Walter E. Lee, July 20, 
1936, showed extensive tuberculous involvement of the entire jejunum and ileum and 
of the colon down to the sigmoid. The serosa of the entire bowel was studded with 
tiny tubercles. There were many areas of narrowing throughout the small intestine 
with dilated segments of bowel between. The parietal peritoneum, liver and spleen 
were not involved. The mesenteric glands were extensively enlarged and some 
seemed caseous. Biopsy of one of these showed typical tuberculous changes. In- 
volvement was so extensive that resection or short circuiting could not be attempted. 
For a few days after operation the clinical situation seemed a little brighter, but a 
progressively fulminating toxemia developed. Death occurred August 4, 1936. 

Autopsy by Dr. Eugene Case revealed a diffuse ulcerative tuberculosis of the 
large and small intestines. The ascending, transverse and descending portions of 
the colon showed enormous tuberculous ulcers and very little normal mucosa remained. 
The walls of the colon were very tliick and tubercles protruded through to the serosa. 
The large bowel was adlierent to the spleen and to several loops of small intestine. 
The proximal two feet of ileum showed the most marked changes in the small 
intestine. Below this level the ulcers were fewer and more discrete. The distal 
portion of the ileum showed no mucosal lesions, ilany ulcers higher up in tlic 
bowel were healed. IMiliary tubercles studded the serosa of the small intestines. 
All of the mesenteric Ij-mpli nodes were large and caseous. Miliary tubercles were 
found in the liver, spleen, kidneys and lungs. There was no primary tuberculous 
focus in the lungs. 

Discussion 

It is probable that bowel or mesenteric gland tuberculosis accounted for 
tliis boy’s admission to a neighboring hospital five and six years before he 
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was seen by us. There had been very occasional bouts of slight abdominal 
discomfort since the original attack. The necropsy revealed no evidence 
of previous appendiceal disease to account for these acute episodes. It is 
unfortunate that comprehensive studies were not performed at that time, 
as the disease may have been arrested had intensive therapy been applied. 
There is every reason to believe that the clinical manifestations of intestinal 
tuberculosis may be slight and infrequent for months or years and that in- 
volvement may be very widespread and of long duration, as it was in this 
case, before a critical picture is presented. It was obvious at the time of 
operation that the disease was old and far advanced and that it involved 
both the intestinal tract and the lymph glands. There was no evidence of 
miliary tuberculosis at that time. The rapid down-grade course following 
operation suggested a hematogenous dissemination of the infection by the 
manipulation which surgery entailed. In this instance the outcome could 
not have been altered but it is undoubtedly unwise to subject cases with this 
wide-spread involvement to laparotomy except for the relief of complete 
obstruction. 

The extensive involvement of the colon is most unusual. The lesions 
were larger and seemed older than those in the small bowel. It is likewise 
of interest that the terminal ileum was entirely free from ulceration. The 
roentgenologist had remarked upon the comparative freedom of this part of 
the bowel from evidence of advanced pathology. The terminal ileum, so 
rich in lymphatics, is ordinarily the first part of the small intestine to be at- 
tacked in intestinal tuberculosis secondary to pulmonary disease. 

Case 2. Less than five months following the admission of the first patient, on 
November 6, 1935, a Jewish boy, J. C., 14 years of age, was admitted to the Graduate 
Hospital, complaining of slight diarrhea, loss of weight and strength, and malaise. 
He was born in and alwa 3 "S had lived in Philadelphia. We were unable to elicit a 
history of tuberculosis in tlie familJ^ The past medical history was of little conse- 
quence. It included measles, pertussis, chicken pox, mumps and diphtheria. The 
initial symptoms of anorexia and weight loss began in September 1934, about 14 
months prior to admission. About two months later a tendency toward diarrhea was 
noted. He passed from four to five soft stools daily. In December 1934, blood- 
tinged mucus was noted ver}”^ infrequently in the feces. This situation remained 
unchanged until March 1935, when the patient was admitted to a neighboring hospital 
for studj’. He had lost 15 pounds in weight. After six weeks in the hospital (until 
May 15, 1935) he gained 10 pounds and the diarrhea disappeared. He was then 
admitted to a suburban convalescent home in Jul}', where he remained for one month, 
gaining 10 pounds and becoming sjanptom-free. The same symptoms recurred in 
September 1935 and persisted until the time of admission. His general appearance 
suggested an appro.ximate age of 11 .vears. There were no indications of adolescence. 
His nutrition was poor, and he weighed only 75 pounds. There was no edema or 
ascites. Abdominal examination revealed slight enlargement of both the liver and 
spleen. The temperature, although usually within normal range, mounted to 101° on 
several occasions. The erythrocUe count was 3,450,000, the hemoglobin 55 per cent, 
the leukoc}-tes 7,700 with 60 per cent neutrophiles, 34 per cent hTnphocjtes, 5 per 
cent monoc\’tcs and 1 per cent eosinophiles. The nuclear inde.x was 9.0 and the 
neutrophiles showed some toxic granules. The sedimentation rate was 17 mm. Ag- 
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glutination tests with all available dysenterj’- ' strains (Strong, Flexner and Shiga) 
were negative. The tuberculin test was negative. The only significant change in 
the blood chemistry was the hypoproteinemia, which the following figures show: 


Date 

11/13/35 

11/18/35 

11/23/35 

12/2/35 


Total Protein 

Albumin 

Globulin 

4.86 

3.0 

1.86 

5.15 

3.0 

2.15 

5.2 

2.8 

2.40 

8.2 

3.9 

4.3 


Twelve stools were examined between November 7 and November 18. Gross 
blood or mucus was rarely present. The reaction for occult blood was positive only 
occasionally. Some specimens contained an excessive amount of fatty acid. There 
were no amebae or other parasites at any time. An acid-fast bacillus, subsequently 
shown by Dr. Fred Boerner to be a human strain of the tubercle bacillus, was found 
in three stools passed on different days. Sigmoidoscopy revealed several areas of 
mucosal hyperplasia surrounding rather small oval ulcerations in the region of the 
first valve of Houston. The mucosa traumatized easily in this area. The appearance 
was suggestive of healing amebic ulcerations but it was not quite typical of this. 
Scrapings from this area failed to show amebae or tubercle bacilli. Cultures from 
the bowel revealed only strains of colon bacilli. Because of tlie marked distortion 
subsequently found in the mucosal pattern of the stomach, somewhat suggestive of 
a hypertrophic gastritis, a gastroscopy was carried out. The mucosa was stated to 
be normal. A stained preparation of gastric sediment showed no acid-fast organisms 
and an inoculation of the sediment into a guinea pig did not induce tuberculosis. 
Free hydrochloric acid was present in the fasting residuum. 

Roentgenological study was of great interest. There was no evidence of dis- 
ease of the lung parenchyma, although tlie markings in the hilar regions were some- 
what accentuated (figure 4). The stomach films suggested the presence of a hyper- 
trophic gastritis. The duodenal cap was quite large but was never completely filled 
due to a pressure defect. In the light of the subsequent findings, tliis was thought 
to be due to pressure from a mass or enlarged lymph glands. The most stnkmg 
feature of this part of the examination was the appearance of the small intestine 
(figure 5). The entire upper small intestine from the 'upper jejunum for a distance 
of six or eight feet showed a marked reduction in the size of the lumen (figure 5B). 
These loops arranged themselves in concentric parallel rings in the left abdomen 
(figure 5C). The walls of the involved portions of the small bowel appeared rigid 
and had a serrated contour. The mucosal pattern presented a mosaic appearance. 
There were 'various points of constriction throughout the diseased portion of uie 
bowel. The motility of the opaque meal through the small intestine was not markedly 
disturbed (figure 5D). The cecum was never satisfactorily filled, appearing quite 
irritable and presenting a ragged outline. At six hours the meal had reached t le 
splenic flexure but a considerable amount remained puddled in the termina i eum, 

which was moderately dilated. , , . , .. 

The barium enema study (figure 6) in this patient showed less involvement t an 
was found in Case 1. The descending colon showed evidence of con^oCTab e irri- 
tability, if not rigidity, while the cecum was constricted and spastic. Di_ cu ty was 
encountered in filling the cecum and none of the contents could be made to enter t le 

terminal ileum. . , , , 

The findings included a history suggestive of an organic bowel disorder, e ay 
in physical development, fever, malaise, weight loss, palpable enlargement o le 
liver and spleen, anemia, hypoproteinemia, slight steatorrhea, sigmoidoscopic evi ence 
of a circumscribed ulcerative process at 'tlie rectosigmoid, roentgen evidence o ex 
tensive disease of the small and possibly of the large bowel and, finally, t e recovery 
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of the tubercle bacillus in the stools. Because of our previous experience ,'vvith 
Case 1 we concluded that we were dealing with a primary enterocolic tuberculosis. 
Treatment included a highly nutritious diet, ultraviolet radiation, vitamins C, B com- 
plex, A and D. Symptomatic improvement was rather rapid: the temperature re- 
turned to normal; the diarrhea abated and the blood count improved. The patient 
was sent to a convalescent home December 10, 1935. 

After one month in the convalescent home he was readmitted to the Graduate 
Hospital for reexamination. He was then symptom-free but not up to standard 
■weight and strength. Several hyperplastic granular areas were seen in the recto- 
sigmoid on examination through the ‘sigmoidoscope. Although several stools were 
examined at this time tubercle bacilli were not found. The blood count was normal 
except for persistent lowering of the hemoglobin. There was no appreciable change 
in size or consistency of the spleen and liver. The roentgen findings remained the 
same. The patient seemed in remarkably good condition considering the extensive 
bowel disease. Follow-up in the Out-Patient Department was uneventful until Au- 
gust 1936, when the stools again became mushy and occasionally blood-streaked and 
anorexia developed. Admission to the house for study in September revealed no 
change in the clinical status. The hypochromic anemia was noted again (hgb. 8 
gm.). Roentgen findings were similar except for more dilatation of the upper jejunal 
loops (figure 7A). Roentgenologically it was thought that there had been definite 
progression of the disease in the small intestine but improvement in the colon. It 
was now possible, to visualize the cecum. More intensive treatment and bed rest 
caused a remission! in symptoms until early in December 1936 when a recurrence of 
mushy stools, anorexia, weight loss, malaise and anemia (hgb, 8.5 gm.) developed. 
Readmission ' on December 12 showed no essential changes in the sigmoidoscopic, 
physical or roentgen findings. Studies of the blood chemistry again revealed hypo- 
proteinemia but were otherwise normal. Quick symptomatic improvement again 
followed bed rest and more regular medication and improvement in diet. Calcium, 
ultraviolet radiation and a high vitamin intake and iron were used throughout the 
illness. The patient had recurrences of symptoms in April and May of 1937 (figure 
7B). These consisted of fatigue and exhaustion and slight diarrhea. He was re- 
admitted to the hospital with each of these episodes and no essential changes were 
noted in his status except that a border-line positive result was obtained to the Congo 
Red test, suggesting the possibility of beginning amyloid disease. 

The patient was seen regularly in the Out-Patient Department from^ May 1937 
until August 1938. During this time he usually had only one or two fairly normal 
bowel movements each day and although anorexia was marked and he continued to 
be emaciated, he complained relatively little. He ate as much as possible of a high- 
caloric, high-vitamin diet and took vitamin concentrates and iron. The hypopro- 
teinemia and hypochromic anemia persisted. Many stools were examined for acid- 
fast organisms but none was found. Roentgen-ray survey in January 1938 ^owe 
marked mucosal changes similar to those noted before (figure 7C). These changes 
were particularly marked in the proximal loops of the jejunum, which were seen to 
be markedly distended and also tubular and stiff. The cecum was well visua ize . 

The chest showed no evidence of tuberculosis. 

In August of 1938 it was necessary to re-admit the patient to the -vvard because 
of recurrence of diarrhea with seven or eight watery stools daily. The impor an 
physical findings at this time were extreme emaciation (the weight had droppe o 
65 pounds), pallor, dehydration, slight pretibial e^dema, marked clubbing o ngers 
and toes and moderate hepatic enlargement. Another striking feature was t e 
plete lack of sexual development. Sigmoidoscopic examination was per orme a 
number of times during this stay in the hospital, but no definite rnucooal disease was 
noted. A moderately severe hypochromic anemia necessitated continuous iron t lerapy 
and a number of transfusions. The plasma proteins ranged from 4.40 to 6. gm. per 
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cent and the albumin from 2.39 to 3.45 gm. per cent. Transfusions and a high 
protein diet brought about no appreciable change in the proteins. Tubercle bacilli 
were not recovered from the stools and guinea pig inoculations failed to induce 
tuberculosis on this admission. The calcium and phosphorus levels in the blood were 
normal. A tuberculin test was negative. Roentgen studies showed no evidence of 
pulmonary tuberculosis. Examination of the epiphyses revealed slight retardation 
in development. No calcified lymph glands were seen in the abdomen. The changes 
in the gastrointestinal tract were similar to those previously demonstrated with 
stiffening and narrowing of the upper small bowel of perhaps a greater degree than 
at the previous study. The patient remained in the hospital for more than four 
months. During this time the diarrhea subsided and the blood count improved. 
There was no gain in weight, however, and on discharge his general condition was 
about as it had been prior to this most recent exacerbation of his illness. 

Discussion 

Four years have elapsed since the onset of symptoms and during the past 
three years this boy has been under our care, cooperating perfectly. He has 
not matured in any respect and remains extremely weak and on the border- 
line of complete invalidism in spite of being free of bowel symptoms a large 
part of the time. Aside from his failure to gain in strength and weight and 
his delayed puberty, it is remarkable that he is not more miserable with the 
extensive bowel disease. We have assumed that he has a well defined bar- 
rier in the lymphatic apparatus, preventing absorption, and accounting for 
the persistent anemia, hypoproteinemia and lack of physical development. 
It seems likely that there are few, if any, sizeable open ulcerations because 
the reaction for occult blood in the stools was negative usually and because 
of the failure to recover the tubercle bacilli since the first admission. The 
lesions at the rectosigmoid have healed completely. 

Summary 

The literature contains very few instances of primary ulcerative intes- 
tinal tuberculosis after the age of eight years. The ages of these boys were 
15 and 14 years when admitted. However, the onset may have been at the 
age of 10 )'ears in the first and at the age of 13 years in the second bo3^ 
It was not possible to trace the source of the infection in either case. The 
milk supply was assumably above suspicion, and there had been no contact 
with active pulmonary tuberculosis in the household. The bacteriologic 
studies of Dr. Fred Boerner indicated that the organisms in both cases were 
of the human strain. There was no evidence of pulmonary tuberculosis 
past or present in either patient, altliough M. L. died of miliary tuberculosis 
after e.xploration. Their clinical manifestations were dissimilar. M. L. 
was admitted in a ver)' toxic state with many points of partial bowel ob- 
struction. The second boy was not acutely ill and has developed no signs 
of obstruction after more than three years of observation. His clinical 
condition seems almost entirely the result of a nutritional deficienci- state, 
diaracterized principally b)' anemia, hypoproteinemia and lack of growth 
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and development. We are dependent entirely upon the finding of the tu- 
bercle bacillus in the stools on the first admission for our clinical diagnosis. 
This type of case causes one to speculate concerning the possible tuberculous 
origin of other cases of extensive so-called non-specific enteritis. It is still 
a moot point whether tuberculous lesions of the bowel may not heal com- 
pletely, leaving a stenosed bowel segment with blockage of lymphatics pre- 
disposing to secondary infection. It is possible that such cases may later 
masquerade as so-called regional enteritis, although it is most unlikely that 
many cases of chronic regional ileitis actually started as tuberculosis. It is 
of interest in this connection that many of the ulcers in the intestine of M. L. 
were found to be healed at necropsy and there is no reason for feeling that 
almost complete healing of open ulcers has not occurred in J. C. to account 
for our failure to recover acid-fast organisms since his first admission and 
the frequent absence of occult blood in his stools. The roentgen study re- 
veals a bowel silhouette characteristic of the stenosing cicatrizing lesion of 
regional enteritis except for the extent of involvement. 

We have not encountered in the literature a report of primary bowel tu- 
berculosis with such widespread involvement. The distal duodenum, je- 
junum and upper ileum were completely involved, the terminal ileum being 
spared in the first case and the last segment to be involved in the second case. 
No previous report of involvement of the entire colon, such as that present in 
M. L. has been found in the literature of primary intestinal tuberculosis. In 
both cases lesions were seen at the rectosigmoid which were undoubtedly 
tuberculous, although we were unable to recover the organism through the 
sigmoidoscope. 

We have practiced a careful search of many stools for the tubercle ba- 
cillus in all patients with ulcerative lesions of the small and large bowel. In 
cases presenting clinical features suggestive of tuberculosis, stools should 
be repeatedly examined as organisms may be absent from the stools for con- 
siderable periods and present in large numbers at other times. One other 
feature worthy of comment concerning the stool analysis is the interpreta- 
tion to be placed upon steatorrhea. A diagnosis of idiopathic steatorrhea is 
fraught with danger and must never be made until a thorough roentgenologic 
and bacteriologic survey definitely excludes organic small bowel disease. 
Steatorrhea is an early and common accompaniment of many types of chronic 
enteritis, severe enough to disturb motility or intestinal absorption. Natur- 
ally it was present in both cases. 

No adequate roentgenologic description of primary bowel tuberculosis 
appears in the literature and certainly there has been ho record of cases 
showing this degree of involvement. Summarizing the roentgen findings 
in these cases it is seen that the changes occurred in both the large and small 
bowel. In the small intestine, the disease was characterized by areas of con- 
striction and dilatation. While either of these may predominate it is ob- 
vious that constriction is the primary change with dilatation resulting sec- 
ondarily. Irritability and spasticity of the small bowel seemed not to be 
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particularly conspicuous, which is in direct contrast to the findings in the 
colon. Of particular importance is the marked irregularity noted in the 
outline of the small intestine, indicating mucosal involvement. One case 
showed a distinct mosaic pattern of the intestinal mucosa. The effect of 
these changes upon small intestinal motility is variable. In well advanced 
cases such as here described the changes are quite striking and readily de- 
tected. The ordinary gastrointestinal study as customarily conducted would 
surely detect the condition but a true appreciation of the extent and degree 
of involvement could be obtained only by a careful and thorough progress- 
meal study of the small intestine. Such a study would most certainly be 
required in early cases of lesser involvement. 

Conclusion 

Two cases of primary tuberculous enterocolitis are reported and the lit- 
erature reviewed. In both cases the age of onset was later than most cases 
previously reported. The extent of involvement was noteworthy. A mixed 
nutritional deficiency state constituted the clinical picture in one and a typi- 
cally toxic state, with bowel obstruction, the other. We wish particularly 
to record the roentgenologic features which we have not seen presented 
previously in cases with such extensive involvement. The disease is of 
interest at this time because of the recent literature which has been devoted 
to chronic non-specific enteritis and enterocolitis. Primary tuberculosis 
must be considered in all such cases occurring in early life when the involve- 
ment is extensive. The finding of tubercle bacilli in the stools repeatedly, 
in the absence of pulmonary tuberculosis, justifies a diagnosis of bowel 
tuberculosis. 
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CHEMICAL SPECIFICITY IN GROWTH 
AND DEVELOPMENT* 

By Frederick S. Hammett and Stanley P. Reimann, F.A.C.P., 
Philad elph i a, Pen nsyhani a 

There is steadily increasing recognition of the fact that fundamental 
cancer research does not necessarily mean the study of cancer. That cancer 
is just one phase of the growth problem is so self-evident that it admits of 
no argument. The problem, indeed, was placed on the doorsteps of biol- 
ogists in this form many years ago by many of the great pathologists. In 
adopting this point of view, when the staff of the Lankenau Hospital Re- 
search Institute was organized some twelve years ago, we were promptly 
confronted with the confusion in which the word “ growth ” was flounder- 
ing, a confusion recognized by but a meager few and compensated by them 
by using suitable adjectives to describe the kind of growth which they were 
discussing. We first attempted to clarify our thoughts in this matter, and 
then to interject some chemistry into them. This entrance of chemistry into 
the field is natural and surely requires no comment. We present in this 
paper, then, one particular aspect of chemistry as applied to growth, leaving 
the implications of this work to cancer research to the reader. 

In the approach to any problem common sense suggests that extraneous 
matters be brushed aside. This is as necessary in the field of growth as 
anywhere else. For here as elsewhere there is, as stated, loose thinking and 
looser nomenclature. 

The word growth is used to designate anything from elongation of a root 
to increase in area of a tissue culture; from metamorphosis of a tadpole to 
increase in weight of a rat. Yet anybody who thinks knows that each of 
these activities is expression of a distinct and individual set of processes.^ 

The time has come to get down to fundamentals, and it will be neces- 
sary first to consider the source of a reaction rather than the signs thereof. 

Now there are four principal aspects of living things, viz., direction, sub- 
stance, state of substance, and form. These are respectively subserved by 
the basic sciences of genetics, chemistry, physics, and anatomy. Genetics 
is primar)'' because it determines the direction of succession and persistence. 
Chemistr}’’ is next in importance because without substance and its reactions 
there could be no expression of direction. Physics is third for through the 
state of substance the extent and rate of living are determined. And anat- 
omy is basic because through structure function is expressed. 

Ihe sul)stance of living things is composed of chemical atoms combined 

* Read at the New Orleans meeting of the American College of Physicians. March 31, 
1939.^ - 

hrom the Lankenau Hospital Rc.-icardi Institute, Pliiladelphia. Pa. 

I4S3 
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into molecules. The activities of living are expressions of reactions between 
these molecules and their groups. 

Growth is an activity of living. Tire substance of growth is therefore 
composed of molecules and groups, and growth is an expression of reactions 
between these chemical molecules and groups. 

But what is growth? Is it simple increment or is it the expression of 
the sum total of processes used to bring an organism from its beginning to 
the functionally mature state ? 

To our mind growth is not single — it is multiple — the summated expres- 
sion of integrated developmental and incremental processes, participants, and 
determinants.^ 

In this there are five chief sets of activities. There are the processes con- 
cerned in the preparation of the field for emergence of new structure. These 
are comprised in the developmental activity of initiation. There are the 
processes concerned in cell increase in number. These are comprised in the 
developmental activity of proliferation. There are the processes concerned 
in cell specialization or chemical individuality. These are comprised in the 
developmental activity of differentiation. There are the processes con- 
cerned in cell segregation or cell conjunction into functionable units. These 
are comprised in the developmental activity of organization. And there 
are the processes concerned in the incorporation of living substance into that 
already present. And these are comprised in the developmental activity of 
mass increment or anabolism. 

Under these five may be encompassed all that concerns growth. 

Each set of activities is obviously separate in function. But growth is 
not accomplished by their isolated expression. It is accomplished by the 
successive dominance of these activities in coterminous expression. That is 
to say, all work together but each predominates at some stage or another in 
the growth progression. 

Each set of activities is also separate in expression as it is in function. 
Therefore each must have its own set of chemical participants, determi- 
nants, and reactions. Herein lies the chemical specificity of growth and 
development. 

The chemical and functional specificities of vitamins, exocrine, and 
endocrine products are known, or are rapidly being uncovered. But these 
are not of present interest since they are not only late additions to develop- 
mental phylogeny, but also more concerned in adaptation of individuals than 
in developmental activities of general expression. 

Our interest lies in finding the chemical nature of the participants, deter- 
minants, and reactions specific to those growth activities which are the com- 
mon possession of all living things; those which are essential to the bringing 
of every living thing to completion. Attention is on the chemical specificities 
of initiation, proliferation, differentiation, and organization. It is not 
on the chemical specificity of root elongation in plants or bone growth in 
animals. 
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It is logical for this purpose then, to look to compounds which are com- 
ponents of living things in general, and to brush aside those which are 
limited in their occurrence to the particular. 

In their application to cancer, it need be remembered only that cancer 
may bd stated in all truth to be a deviation of growth possible in all living 
things, at least in all multicellular organisms. 

These naturally-occurring tissue constituents of general distribution are 
nothing other than the amino acids and the nucleic acid components. 

Knowledge of the specific function of any one of these ubiquitous com- 
pounds has hitherto been lacking. This is strange, for surely the specific 
functions of the substances of living are primary; and secondary are their 
general properties of acting as structural units, as energy producing com- 
bustibles, and as contributors to the reaction basis of living. 

Because each of these compounds is present wherever substance is living, 
and because each has its own individual and specific chemical make-up and 
attributes, the hypothesis was set up by Hammett that each must have its own 
distinctly individual and specific part to play in some one or other of the 
several basic growth activities essential to the bringing of an organism from 
its beginning to its functionable maturity. 

As stated, for the past twelve years investigations along this line have 
been pursued at The Lankenau Hospital Research Institute and its Marine 
Experimental Station. 

The results have unquestionably validated the hypothesis and established 
it as an experimentally substantiated concept. There can now be no ques- 
tion but that each and every amino acid and nucleic acid component has its 
own characteristic influence on growth and that this caq be traced to the 
specific character of the chemical configuration involved. 

For these experiments it was necessar}^ that an organism be used in which 
the various phases of growth and development could be separated, one from 
the other. Significant also would be conditions of metabolism as factors in 
growth and development. Thus when new tissue is being laid down by 
proliferation of cells, anabolism is in the ascendency. When differentiation 
•is taking place within the protoplasm of the cells laid down by proliferation, 
chemical reconstitution is dominant; basic, more or less universal, com- 
pounds, groups and molecules are rearranged into specific and specialized 
kinds such as go into the make-up of epithelium, muscle, bone, ner\'e, or 
whatever tissue is being differentiated. When the completed animal is fin- 
ished, neither anabolism nor catabolism is in the ascendency. There is main- 
tenance metabolism whereb)’ anal3'tic and synthetic processes are nicely 
balanced in that dynamic equilibrium which is called “ life.” When regres- 
sion sets in, catabolic processes are in the ascendenc\' ; larger and more specific 
molecules are broken down into simpler and more general molecules and 
groups. 

As a beginning in this problem such an organism as the above neces- 
sities dictated was found in the marine hydroid OhcUa gcmculata. This is 
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a colonial-living animal attached by a stalk to a barnacle, shell, or convenient 
rock. From the main stalk grow side branches at the end of ivhich com- 
pleted organisms are developed. Two types can be recognized, one, the 
gonophore, producing medusae, and the other, the vegetative form, or the 
hydroid itself. On the stalk, or one of its branches, there appears a bud 
which increases in size by proliferation, anabolism being in the ascendency. 
The bud continues proliferation and a cone-shaped end is developed. Inside 
of this cone-shaped structure differentiation occurs and then organization of 
the differentiated structure until the complete animal with its tentacles is the 
final result. After a time regression sets in; the tentacles slowly disappear 
and the protoplasm within the cup-shaped body undergoes disintegration, 
finally leaving an empty cup as the end result of its life cycle. During the 
differentiating stage there is chemical reconstitution to produce the complete 
organism. During its span as complete animal, metabolism is of the main- 
tenance variety. During regression catabolic processes are in the ascend- 
ency. During the course of these processes protoplasmic streaming occurs 
from the main stem predominantl}'^ outward into the bud. That is, during 
this period fresh building blocks are carried to the organism for its use in 
chemical addition and reconstitution. During the mature stage the stream 
is backward and forward ; during the period of regression the stream is pre- 
dominantly inward toward the main stalk. For convenience the stages of 
growth and development can be divided into one-fourth developed, one-half, 
three- fourths, complete, and senile. 

Recording of the results of the experiments was dynamic. Records were 
made of the condition of organisms at the beginning of an experiment. 
They were then exposed to the effects of a number of chemical compounds 
for a given length of time. At subsequent examinations the stages reached 
by the various organisms were again recorded. As an example, if, in a 
given group 25 were in the half stage, and 25 in the three-fourths, record 
was made of the progress from the proliferation to the differentiation stage; 
and from the state of differentiation to that of organization to the complete 
functionable animal. Thus the effects of any given chemical compound on 
initiation or proliferation or differentiation or organization were recorded. 
Following is a list of compounds which have been tested, and a statement of 
results. For further details reference is made to original publications. 


Glycine accelerates regeneration. . , , , . t.- i. 

Alanine has no apparent effect on the growth of the animal other than that which 

can be attributed to its specific dynamic action. _ , ,.q- 

Phenylalanine may, as a potential source of tyrosine, forward differentiation. 
d-Glutamic acid hastens differentiation and organization. 

Tryptophane retards catabolism and thus may indirectly stimulate general growt . 
Histidine may act similarly through its sustaining effect on metabolic expenditure. 
Uracil favors recurrent growth and retards differentiation, regeneration an 

metaplasia. ..... ..... 

d-Arginine has an effect similar to that of Uracil, which suggests the latter as . 

natural precursor of the former. 
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d-Ribose has no specific effect on any of the developmental growth activities. 

Allantoin might favor growth in general but it has no specific influence on in- 
crease in cell number. 

dl-Methionine stimulates proliferation. Results are consistent with the assump- 
tion that methionine may be converted to cystine in the living organism. 

1-Aspartic acid is specific for differentiation. 

d-Lysine is essential to mass increment by participating in some intermediary 
process. 

Thymine is significant in proliferation and differentiation. 

Cytosine helps differentiation. 

1-Hydroxyproline accelerates proliferation and differentiation. 

1-Proline forwards differentiation and retards proliferation. 

Adenine enhances organization and retards initiation. 

Xanthine forwards regeneration. 

Guanine forwards initiation and organization. 

From these results there emerge a number of generalizations. But one 
will be mentioned. 

The compounds which influence differentiation are d-glutamic acid, 
1-aspartic acid, 1-proline, 1-hydroxyproline, tyrosine, cytosine and thymine. 
These in common may yield a single type of chemical grouping, viz., the 
pyrrolidone configuration. Perhaps it is this simple chemical group which 
is found so freely and frequently in intermediate metabolism that is the 
chemical key for the unlocking of that chemical specialization of cells which 
is called differentiation. 

The experiments to be done in relation to cancer are obvious. Anatomi- 
cally, cancer cells do not differentiate normally and do not organize at all. 
Is it because the cells cannot by reason of a changed internal chemical make- 
up, or is it because the environment does not furnish the requisite building 
blocks? Offering to cancer cells, compounds with the pyrrolidone con- 
figuration actually or potentially present should help decide this long-asked 
question. 

Summary 

Fundamental cancer research does not necessarily mean that cancer itself 
is studied. Cancer is but one phase of the growth problem ; therefore studies 
of growth in general have some bearing on cancer. The word “growth” 
is ambiguous and so should be modified by adjectives or phrases such as 
growth in size, growth in number, differential growth, developmental growth, 
etc., when discussed. 

The entrance of chemistr}" into the growth problem is natural. The par- 
ticular discussion of the paper, of which this is an abstract, is concerned 
with this question. Inside of cells are numbers of chemical molecules, 
groups and atoms. What do they do inside of cells in relation to growth 
and development? The amino acids and certain nuclear compounds have 
been studied and it is found that each one thus far tested has its own par- 
ticular part to play in growth and development. There is then chemical 
specificity for the various phases of growth. The effect of these compounds 
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will be enumerated. A few problems will be set up from these results in 
direct relation to cancer. 
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HYPERACTIVE CAROTID SINUS MECHANISM IN AURICULAR 
FLUTTER; A CASE REPORT* 

By N. Hiatt and L. Adams, Chicago, Illinois 

The combination of auricular flutter and a carotid sinus sufficiently hyper- 
active to lead to syncopal attacks and convulsions has not hitherto been reported. 
Such a case was recently seen at the Michael Reese Hospital and because of its 
rarity is presented in this communication. 

Case Report 

The patient, a 66 year old white streetcar motorman, first entered Michael Reese 
Hospital in July '1936, because of hunger, thirst and polyuria, which had been 
gradually increasing during the preceding three years. One week before entrance 
to the hospital, the patient had fainted while driving his streetcar. The doctor 
consulted at this time discovered a four plus glycosuria and a blood sugar of 206 
mg. per cent, and sent him into the hospital in order to control the diabetes. 

The family history was not contributory. The fainting spell of a week before 
admission was identical with several he had had in the six months preceding. While 
maneuvering his streetcar from the barn in the morning, he would suddenly faint. 
After lying down for several minutes, he would arise feeling perfectly well and con- 
tinue his day’s work without interruption. In addition, for the past two or three 
years he had noticed that extreme dizziness would follow any attempt to look upward 
abruptly. In fact, this condition had become so extreme that the patient could not 
mount more than one rung of a ladder without falling. Finally a history of increas- 
ing exertional dyspnea for the past 15 years was elicited. At the time of admission 
a two-block walk made the patient short of breath. There was no associated pain, 
palpitation or other evidence of diminished cardiac reserve. 

The pertinent physical findings discovered on this admission were: mouth 
edentulous; two small areas of leukoplakia on the right lower alveolar ridge; con- 
siderable angiosclerosis of the retinal vessels; the apex of the heart could be palpated 
just be)'ond the nipple line and the heart tones were distant; the contour of the chest 
was emphysematous and the peripheral vessels were sclerotic. 

The blood pressure on admission was 156 mm. of mercury systolic and 70 
diastolic. Wassermann and Kahn tests were negative, blood non-protein nitrogen was 
32 mg. per cent and the sugar 220 mg. per cent. Except for four plus sugar, the 
urine was negative. 

During this stay in the hospital, the temperature was always normal and the 
pulse always regular, varying between 60 and 80. The diabetes was rapidly con- 
trolled by means of diet and insulin, and the patient left the hospital in 10 days witli 
no glycosuria and a blood sugar of 90 mg. per cent. After his discharge from the 

* Received for publication March 23, 1939. 

From the Girdiorascular Department, Michael Reese Hospital, Oiic.aco, HI. Aided 
by the A. D. Hast Fund for Cardiac Rcsearcli. 
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hospita], the patient was free from diabetic s}TOptoms although he was prone to be 
careless with his diet and to take insulin irregularly. 

A year and a half later, in January 1938, the patient returned to Mandel Clinic 
complaining of a painless, intermittent hematuria of a week’s duration. He was 
put on a diabetic diet with small amounts of insulin and sent into the hospital. The 
fainting spells which accompanied his attempts to maneuver his streetcar from the 
barn in the morning had become so frequent that he had been retired from his job 
on a pension. Since stopping work, he had had no more fainting spells, although he 
still occasionally became dizzy when he looked up abruptly. 

In addition to the previously noted positive physical findings, those on his 
second admission were: blood and blood clots in the second glass of urine, evidence 
of some weight loss and a moderately enlarged, non-tender, nodular prostate. 

The blood pressure was 155 systolic and 80 diastolic, and the blood count and 
blood chemistry (including the blood sugar) were perfectly normal throughout the 
hospital stay. 

Soon after admission the patient was cystoscoped and a tumor mass infiltrating 
the vertex and posterior wall of the bladder was discovered, biopsied and thoroughly 
fulgurated. The biopsy report was squamous carcinoma of the bladder. In 10 days 
the patient left the hospital with a clear urine. 

During this stay in the hospital, the pulse was always between 70 and 90, and 
regular. 

In March 193S, some six weeks after leaving the hospital for the second time, 
the patient returned to the Mandel Clinic with pain in his right lower jaw. Beneath 
his denture, on the right alveolar ridge, was discovered a raised, hard, granular area 
extending from the second bicuspid to the retromolar triangle. No associated lymph 
nodes were found, nor did roentgen-ray reveal any invasion of the mandible or meta- 
stases to the chest. The biopsy disclosed no definite evidence of carcinoma. The 
lesion was treated with radium and, after six weeks of treatment, disappeared. 

In September of 1938, the patient was cystoscoped again and a small recurrent 
papillary tumor discovered at the trigone. Before the patient could be sent into the 
hospital, however, it was noted that he had a pulse rate of 152, which was perfectly 
regular. Consequently the patient was sent to the cardiac out-patient clinic before 
being admitted to the hospital. Here, in addition to the old history of exertional 
dyspnea, mild orthopnea and nocturnal cough for the past few months were reported. 
The only additional positive physical findings at this time were a very light pitting 
edema of the lower extremities and a slowing of the pulse on carotid sinus pres- 
sure. The blood pressure was ISO systolic and 90 diastolic, the pulse ISO and regu ar. 
A roentgen-ray plate showed heart enlargement (13.7/26.7 cm.), chiefly of the e t 
ventricle. An electrocardiogram showed a left ventricular preponderance and an 
auricular flutter, with an auricular rate of 300, a ventricular rate of 150, and two 

to one conduction. • • /-> u iqic 

The patient reentered the hospital on the genito-urinary service in October , 
for refulguration of his bladder tumor. The physical findings were essentially the 
same as those of the past two and a half years, except that on occasion a soft sys o ic 
blow was heard at the apex of the heart, and the liver was felt two fingers- rea 

below the costal margin. _ . rp, , , i 

The urine contained many red blood cells but was otherwise negative. le oo 
count and blood chemistry (sugar and non-protein nitrogen) were within norma ^ imi s 
during his entire hospital stay. By means of diet and a small amount of protamine in 
sulin (U 10) the patient’s urine was kept sugar-free, and blood sugar was hdd aroun 
100 mg. per cent. The blood pressure on admission was 140 systolic and 100 dias o ic 
and thereafter varied between a maximum of 150 systolic and 100 di^tolic postopera 
tively to a minimum of 140 systolic and 80 diastolic on discharge. The pu se on a 
mission was 140 and regular. During the hospital stay, it was always regu ar an 
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generally ranged between 120 and 160. On several occasions, however, it fell to 80 
or 90, although never for more than 10 to 20 minutes. 

Soon after admission the patient’s bladder tumor was again thoroughly ful- 
gurated. The postoperative course was entirety uneventful, and after several days, 
when he was again completely comfortable, the patient was transferred to the medical 
service of Dr. L. Bloch because of the persistent tach}xardia. It was now discovered 
that eyeball pressure slowed the pulse rate; also that momentary compression of the 
right carotid sinus when the patient was sitting up caused the ventricles to stop in- 
stantly and the patient to become unconscious almost immediately and have a convul- 
sion soon after. Later the patient identified this episode with the fainting spells 
which had led to his retirement a 3 'ear and a half before. Irritation of the carotid 
sinus by metastatic malignancy was suspected, in view of the fact that the patient had 
been treated onlj' six months previously for a lesion of the mouth that was possibly 
a carcinoma. A careful search, however, revealed no demonstrable nodes in the neck, 
nor any evident lesions of the larynx, pharynx or pj’riform sinuses. 

Two weeks postoperatively the patient was discharged with a normal urine, and 
with his diabetes under control. No attempt was made to convert the flutter at this 
time, nor to denervate the carotid sinuses, because the patient became uncooperative. 

Discussion 

During his sta}'^ in the hospital, several pi'ocedures were carried out which 
helped to illuminate the mechanism of his fainting attacks and convulsions. The 
patient was not cooperative at any time, because he was convinced that the tests 
were affecting his heart. He did not regard the unconsciousness incident to the 
pressure on the carotid sinus as unpleasant, but after the first few tests, refused 
to stand or sit up during carotid sinus stimulation. Consequently all of the elec- 
trocardiographic studies were done in the supine position. 

A typical convulsive seizure, while the patient was standing or sitting, could 
be precipitated by pressing on the right carotid sinus for about a second. The 
sequence of events was uniform. Almost simultaneously with the application 
of the pressure the pulse disappeared, the patient began to sweat slightly, became 
extremely pale and lost consciousness. Generalized convulsive tremors appeared 
after about 15 seconds, accompanied by a right deviation of his head, exophthal- 
mus and a coarse nystagmus to the right. At this time, the pulse could always be 
felt, beating slowly and irregularty. After about 20 seconds of convulsions, the 
patient regained consciousness, his face became flushed, the convulsive move- 
ments rapidly subsided, and the regular rapid pulse returned. The entire episode 
lasted about one minute. Subjectively, when the right carotid sinus was pressed, 
the patient felt faint, the sensation being identical with that experience during 
the fainting spells that he had had for the past two and a half years. Pressure 
on the left sinus caused an almost identical effect, including the turning of the 
head and nystagmus to the right. 

With the patient supine, his head supported by one pillow, asystole and un- 
consciousness (which seemed to parallel each other) could readity be elicited by 
pressure on cither sinus. Convulsive movements, however, occurred inconstant!}’, 
and then only with pressure of five seconds or more. Pressure over both sinuses 
for from one to three seconds while the patient was supine was ns effective as 
pressure over either one when he was erect. 

The studies in which the electrocardiogram was recorded were all done when 
the patient was supine. Analysis of the records showed an auricular flutter, 
with an auricular rate of 300 and a ventricular rate of 150. 
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Note short period of ventricular asystole. 








Fig. 2, (Continued.) 
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I'ic. 3. Effect of compression of the left carotid sinus for 15 seconds after the patient was given ^^5 grain of atropine (Lead II). Ar- 
rows mark out tunc of compression (continuous record). Note convulsion following compression unassociated with any change in ventricular 
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Compression o£ the right carotid sinus for one second caused, after a lag of 
two or three beats, a complete asystole lasting 2.4 seconds (figure 1). The onset 
of the asystole was abrupt, and the block was immediately complete. The offset, 
however, was gradual and extended over 4.6 seconds, during which time three 
ventricular systoles occurred, with a progressively improving A-V conduction. 
There was no change in the flutter rate during the entire period of observation. 
On recovery from the effects of the carotid sinus pressure, the ventricle resumed 
the pre-compression rate of 150. The same abrupt and rapid onset of asystole 
of the ventricles and the relatively gradual offset occurred with either gradual 
or abrupt compression of the right carotid sinus. Three-second compression 
gave rise to periods of asystole and relatively slow beating about twice as long as 
those obtained with one-second compression. Compression of the left carotid 
sinus gave results identical with those following compression of the right, except 
that the periods of asystole and slow beating were about one second shorter. In 
every case, on application of pressure the patient felt faint and lost consciousness 
almost simultaneously with the onset of asystole ; this unconsciousness lasted dur- 
ing the absolute asystole, and disappeared during the period of slow beating. In 
the supine position, there was no well-defined pallor or flushing such as was 
noticed when the patient was erect. 

Simultaneous compression of both sinuses in the supine position for three sec- 
onds gave results similar to those observed after compression of the right sinus 
alone in the erect position. Convulsions began after seven seconds of asystole, 
and these were identical with those previously described (figure 2, second, tliird 
and fourth strips). However, about 10 seconds after the end of the convulsion, 
when the pulse had returned to its pre-compression rate of 150, the patient had 
another convulsion less extensive and shorter than the first, but otherwise very 
similar in external appearance (figure 2, sixth strip). No blood pressure 
readings were made during these convulsions. 

The patient was given atropine, gr. Ms hypodermically — a dose certain to 
abolish the vagus effects. There was no change in the auricular or ventricular 
rate after the patient was atropinized. Half an hour after the atropine was 
given each carotid sinus, and then both together, were compressed for three then 
five seconds, with no effect on the auricular or ventricular rates, no unconscious- 
ness or sense of faintness. However, when either carotid sinus was compressed 
for 15 seconds, the patient had a small and short, but quite t 3 'pical convulsion, 
during which time he again felt as though he were fainting (figure 3, third strip). 
This occurred without change in the pulse; no blood pressure readings were 
obtained. He could not be prevailed upon to sit up and permit us to repeat this 
procedure. 

In short, it appears that in this patient the abolition of the ability of carotid 
sinus stimulation to cause as 3 'stole of the heart did not entirely abolish its ability 
to cause convulsions. This, and the fact that after bilateral sinus compression 
there occurred a convulsion without coincident as 3 'stole (figure 2, sixth strip), 
suggest that the mechanism causing con\i3lsions and that causing cardiac as3’Stole 
are not identical. 

The use of atropine in doses adequate to abolish an 3 ’’ cholinergic stimulation 
following carotid sinus compression - sen’ed severil purposes. It demon- 
strated that the as 3 -stole of the heart was due to an action of the \'agus on the 
.•\-V conduction S 3 -stcm, In addition, it showed that the flutter was probabty 


1498 


N. HIATT AND L. ADAMS 


not a transient one due to tonic carotid sinus activity; carotid sinus pressure 
^i^*- rise to transient runs of auricular flutter.^ Xlie use of atropine 
also indicated that the convulsions were not entirely related to the asystole, but 
could occur without it, either, as thought by some, as a result of reflex constriction 
of the cephalic vessels ^ or of some other obscure neurogenic process. A 
vasomotor dilatation with drop in blood pressure and resultant cerebral anemia 
was not absolutely ruled out, but the absence of any change in the pulse makes 
this unlikely. Finally, the use of a large dose of atropine showed that this drug 
itself is probably not sufficient to bring about 1 to 1 conduction in auricular 
flutter, although it may increase the ventricular rate when the conduction ratio 
is^ low ® just as it prevents the lower conduction ratios during carotid sinus 
stimulation. 

The effect of carotid sinus pressure on the heart with fluttering auricles is 
not uniform. The slowing of the ventricular rate is not a constant occurrence 
even in cases where the heart can be slowed by ocular pressure.®’ This failure 
to elicit slowing may be due to an inability to locate the carotid sinus, whose po- 
sition in the neck is not constant.^^ It is generally agreed that carotid sinus 
stimulation slows the ventricular rate in auricular flutter by increasing the A-V 
conduction time up to complete block.® 

There is somewhat more variation of opinion concerning the effect of vagus 
stimulation on the fluttering auricles. Clinically, most observers using ocular 
or carotid sinus pressure report that there is no vagus effect on the auricles in 
auricular flutter.^®’ Others, however, using similar methods, as well 

as direct stimulation of the vagus nerve in the dog, have reported either an in- 
crease in the flutter rate or a change in the configuration of the auricular 
waves.^® In the case here presented, where an extremely active and sensitive 
carotid sinus mechanism was present, we felt that any vagus effect on the auricles, 
if it existed, would be exaggerated. However, no change was observed either 
on the rate of the auricular flutter or on the configuration of its waves. 

It is interesting to note in this case the almost equal effectiveness of the two 
carotid sinuses in producing A-V block, and their equal ineffectiveness on the 
auricles. It is probable that the auricular flutter and hyperactive carotid sinus are 
coincidental. It is true that in persons with generalized arteriosclerosis and 
coronary sclerosis the carotid sinus reflex tends to be more active than in other age 
groups,’^® and that this is the group in which one frequently sees auricular flutter, 
often with no other evidence of heart disease.®® 

The oculo-cardiac reflex was less effective in our case than the carotid sinus 
reflex ; nor did it appear to be enhanced by the presence of a hyperactive carotid 
sinus reflex (figure 4) . There was definite evidence that the activity of the caro- 
tid sinus of our patient was abnormal. In the first place, very brief sinus com- 
pression quickly led to asystole of considerable duration, as well as to convulsions. 
Second, the sequence of events in this case was very similar to that following 
carotid sinus pressure in patients having known hyperactive carotid sinuses and 
sinus rhythm.®!’ ®® While it is possible that the earlier fainting spells before the 
last admission represent an auricular flutter with periods of 1 to 1 conduction,®® 
or paroxysms of auricular flutter, this is unlikely in view of the mechanism found 
during the patient’s last hospital stay. 
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Summary 

We have presented a patient with a hyperactive carotid sinus and auricular 
flutter. We have been able to show that the flutter was not due to a tonic activity 
of the vagus, and that even in the presence of a hyperactive carotid sinus mecha- 
nism vagus stimulation does not affect auricles which are fluttering. Finally, in 
this case we were able to demonstrate that the patient’s convulsions, which ap- 
peared when either carotid sinus was stimulated, were not entirely due to the 
asystole which the stimulation brought about. 

We are indebted to Dr. L. Block for permission to report this case, and to Dr. L. N. 
Katz for his suggestions in analyzing the mechanism and in preparing the report. 

Note: While this paper was in press, the patient came in for fulguration of his bladder 
tumor ; soon thereafter he developed frequent fainting spells and convulsions. _ Electrocardio- 
grams revealed these to be due to paroxysmal ventricular flutter and fibrillation; one of 
these was irreversible and the patient died. No autopsy was obtained. 
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A CASE OF ACUTE IDIOPATHIC HEMATOPORPHYRIA WITH 
ACUTE ASCENDING PARALYSIS 


By Harold W. Palmer, M.D., F.A.C.P., Wichita, Kansas 


In 1911, in his original monograph, Gunther described a rare constitutional 
disturbance which he called hematoporphyria, the essential symptom of which 
was the finding of large quantities of hematoporphyrin in the urine. He later 
made the statement, confirmed by Hoppe-Seyler, that hematoporphyrin was not 
the pigment found in the urine in this disease, but that the pigments actually 
were copraporphyrin and uroporphyrin, related substances. However, through 
general acceptance by Garrod and others, the pigment is still referred to as 
hematoporphyrin and the disease state as hematoporphyria. In 1925 Gunther ^ 
attempted to classify the hematoporphyria into three separate groups, namely, 
(1) congenital hematoporphyria, (2) acute idiopathic hematoporphyria, and (3) 
acute toxic hematoporphyria. Of the first group, the congenital, he was able to 
collect 18 reported cases, to which Mason and Farnham,® reviewing the literature 
in 1931, were able to add six cases, bringing the total to 24. The characteristics 
of this group are that large quantities of hematoporphyrin are found in the urine 
often associated with other unidentified pigments together with a bullous eruption 
on the exposed surfaces of the skin following exposure to sunlight. These cases 
are found in children and young individuals and the condition may be present 
from birth. The disease is often familial and in recent reports, at least in iso- 
lated instances, seems to follow Mendelian lines.® The skin lesions may be quite 
deep seated with intensive scar formation and mutilation of parts affected. Of- 
ten cases showing so-called pink teeth are noted, the teeth being stained brown 
or pink. Enlargement of the spleen is often an associated finding, as is also a 
moderately severe secondary anemia. 

The second group defined by Gunther ^ contains the acute idiopathic type of 
case. In this group he referred to 18 proved cases ; but Mason, Courville and 
Ziskind,^ reviewing the literature in 1933, were able to bring the total to 46 au- 
thenticated cases. . 1 - 7 - 1 • j 

Of the third group, the acute toxic type, Mason, Courville and Ziskind were 
able in 1933 to find 100 cases. Of these 86 had used sulphonal and 11 had used 
trional. Lead, veronal and other barbiturates have been reported as etiologica 
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agents. Clinically the two groups, the acute idiopathic and the acute toxic, are 
identical except that in the former the etiological agent is unknown whereas in 
the latter a history of the excessive use of sulphonal, trional or other barbiturate 
is found. Lead has also been reported as a toxic agent in this group. 

Because acute idiopathic hematoporphyria is relatively a rare disease it was 
thought that a clinical case report with autopsy findings would be of interest. 
Mason, Courville and Ziskind * state that they found in 1933 that only 12 of the 
46 reported clinical cases had come to autopsy. 


Case Report 

Mrs. L. H., white female, aged 26, was admitted to the hospital June 28, 1938, 
with the history that about 10 days previously her acute illness had begun with pain 
in the back. The pain was described as severe, requiring morphine for relief. 
Shortly after this she complained of burning pain in the bottom of her feet, this 
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Fig. 1. Section of liver showing marked degenerative changes of the cords with stip- 
pling of the Kiipffer cells and larger amorphous pigment deposits. Hematoxylin and eosin 
stain. Magnification X 280. 


being followed by complete loss of use of the legs accompanied by intense pain in all 
the leg muscles. A few days later the paralysis had progressed to the arms, accom- 
panied by intense pain in all the arm muscles. The generalized paralysis was accom- 
panied by spasmodic twitching of all the involved skeletal muscles. There was no 
history- of the use of sulfonal, veronal, trional or exposure to lead. 

Her past history showed that she had ahvays been nervous and under\veight. 
At 16 years of age she had had an acute illness with abdominal pain and vomiting 
which was thought to have been a liver disturbance, but no jaundice was noted at 



1502 


HAROLD W. PALlvrER 


t at time. The color of the urine at that time was not observed. At 20 years of 

nf t ^ duration of which was about six weeks. AMhe aee 

of 22 she had married and had had her first pregnancy which was uneventful. The 
lospital lecord shows the urine to liave been normal in color at that time. During 
the course of her second pregnancy at 23 she frequently noted that the urine wa! 
dark brown m color. She had nausea -and vomiting for the first three months of 



Fig. 2. Section of kidney showing marked degenerative changes in tubular epithelium 
and glomeruli with deposits of pigment in the epithelium of the tubules and in the glomeruli. 
Hematoxylin and eosin stain. Magnification X 280. 


this pregnancy but again delivered at term normally. The hospital record again 
shows the urine normal in color at the time of this deliver 3 ^ About three months 
previous to the present admission she had had a miscarriage, when she was about 
three months’ pregnant, from which she made an uneventful recovery without surgical 
interference. 

On examination she was very thin, emaciated and dark skinned, weighing not 
more than 90 pounds. No jaundice was present. There was complete paralysis of- 
all the muscles of the arms and legs with marked atrophy of all groups. A bilateral 
wrist and ankle drop was noted. There was marked tenderness to slight pressure over 
all the skeletal muscles, but cutaneous sensibility to pain, heat and cold stimulation was 
normal and she readily identified common objects placed between the fingertips. All 
deep tendon reflexes were absent except that of the right tendon Achilles which was 
present and active. The Babinski sign was negative on both sides. Respiration was 
deep and labored although no actual air hunger or cyanosis was apparent. Difficulty 
in swallowing was noted even with water, and choking resulted when liquid was taken 
rapidly. Articulation was difficult and the speech might be described as being ex- 
plosive in character. 
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Examination of the external ocular muscles was negative, but there was a slight 
ptosis of the left upper lid. The pupils were large but reacted to light and accommo- 
dation. The eye grounds were normal. The tongue protruded in the midline with 
slight tremor. The ribs were plainly visible through the chest wall because of the 
lack of subcutaneous fat. The heart and lungs were entirely normal. The pulse 
was constantly rapid with an average rate of about 120 per minute. The blood 



Fig. 3. Section through anterior horn of the spinal cord showing marked pyknosis of 
the anterior horn cells with diffuse deposits of pigment. Hematoxylin and eosin stain. 
Magnification X 280, 

pressure was 106 systolic and 70 diastolic. The abdomen -was sunken, and the iliac 
crests prominent. The spleen and liver were not palpable and no masses were felt. 
Examination and inspection of the vagina, cervix and pelvic contents was negative. 

Laboratory Examination: The red blood cell count was 3,960,000 and hemoglobin 
80 per cent (Newcomer). The white blood cell count was 9,500 and the differential 
showed 63 per cent pol 3 'morphonuclear cells, 15 per cent band forms, 15 per cent 
lymphocytes, 5 per cent metamj'elocytes, 1 per cent basophiles, 1 per cent eosinophiles. 
The color of the urine varied from a reddish brown to brownish black. The specific 
gravity ran from 1.013 to 1.022. All examinations for albumin, sugar, bile, acetone 
and diacetic acid were negative. Urobilin was found in large quantities. The spec- 
troscopic examination by Garrod’s method showed the characteristic absorption bands 
for hematoporphyrin on two different occasions. Examinations for blood, blood pig- 
ment and iron were negative. The spinal fluid pressure was low, tlie fluid was clear 
and contained no cells and no globulin. The Lange test was negative. The fragility 
test on the red cells was normal, showing beginning hemolj'sis at 0.42 per cent NaCI 
concentration. The blood serologic and chemical tests were as follows: 
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Wassennann on both blood and spinal fluid was neg-ative. 

Blood sugar: 129 mg. per 100 c.c. of blood. 

Blood calcium: 11 mg. per 100 c.c. of blood. 

Blood cholesterol : 144 mg. per 100 c.c. of blood. 

Blood urea: 72 mg. per 100 c.c. of blood. 

Blood creatinine: 1.3 mg. per 100 c.c. of blood. 

No basophilic stippling (lead) was noted and no arsenic could be demonstrated in 
the urine. 

Course: The temperature at no time was over 99.2° F. and for the most part 
was below 98.6° F. The pulse remained rapid, ranging from 110 to 130 per minute. 
Breathing gradually became less labored and on discharge from the hospital August 
5, 1938, 38 days after admission, swallowing of liquids and soft foods was normal. 
Constipation was a prominent symptom and only on one or two occasions was lack 
of sphincter control for urine and feces recorded. At the time of discharge from 
the hospital the peripheral sensory examination was still normal. Some improvement 
in the motor paralysis was noted but the degree of recovery was not marked. Men- 
tality was clear until a few hours before death and at no time during the course of 
the disease were hallucinations or delusions noted. Pigmentation of the skin, espe- 
cially over the hands, was quite marked for a period of two weeks previous to death. 
She died at her home on August 22, 1938, about two months after the onset of her 
acute illness. 

Therapy: Morphine was used for the relief of pain, salicylates proving of no 
value. During the stage of partial bulbar paralysis nutrient proctoclysis was resorted 
to. Vitamin B concentrate was administered with the hope that it would have a 
beneficial effect on the neurological lesions. No palcium was given in this case, al- 
though beneficial results have been reported from its use intravenously.® 

Autopsy: The autopsy was performed about six hours after death. The body 
was that of a very emaciated young white female. The skin was almost bronze in 
color, the pigmentation being most marked on the hands. Numerous small cutaneous 
blebs were noted over the abdomen. There was no evidence of jaundice present. 
The pericardium contained about 50 c.c. of thin clear yellow fluid, and the surface 
of the heart was smooth. There was no hypertrophy of this organ and the valves 
were all normal. The lungs contained air except in the dependent portions where 
some bloody fluid was present. There were no pleural adhesions and no areas of 
gross consolidation were noted. The liver was slightly enlarged and had a deep 
reddish brown color. The surface was smooth and the cut section showed the same 
deep pigmentation as the surface. The gall-bladder contained one small soft cholp- 
terin stone. The pancreas showed no abnormalities. The spleen was about tvvice 
average size and the cut surface was deep red in color. The pulp scraped easily. 
The bladder was opened and contained about 50 c.c. of a dark red urine. The wall 
of the bladder was slightly thickened. There were no gross abnormalities in any of 
the pelvic organs. The gastrointestinal tract was negative except for a large feca 
mass in the rectum. The kidneys -were normal in size and consiste^y but also 
showed the reddish brown color both on the surface and on cut section. The adrena s 
showed no unusual changes. On exposure of the brain, the meninges and convolutions 
showed no gross pathological alteration. The ventricles were not dilated. Blocks 
were taken from the internal nuclei on either side and in the region of the thir 
ventricle. Also blocks were taken from the pons, cerebellum and various portions 
of the brain stem. The spinal cord was exposed and blocks were taken at frequen 
intervals along its entire length. Blocks were taken from the left popliteal nerve 

and from the left brachial plexus. _ 

Histopathology: Heart: All sections showed poor staining of the cross striations 
of the fibers. In some areas interstitial round cell infiltration was noted whi e m 
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others hemorrhage was present in the interstitial spaces. Fatty degeneration of the 
muscle fibers was quite evident in some of the sections. 

Liver : A high degree of diffuse cloudy swelling was present going on to almost 
complete atrophy of the cords in some areas. The Kiipffer cells showed extensive 
stippling with pigment which on differential staining with Prussian blue was found 
to be iron containing. Larger amorphous masses of iron free pigment as differ- 
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Fig. 4. Longitudinal section popliteal nerve showing moth-eaten appearance of myelin 
sheaths. Speilmeyer stain. Magnification X 280. 

entiated by Prussian blue staining were also found in the Kupffer cells in all the 
sections. There was a perivascular round cell infiltration noted in some areas and in 
others groups of round cells were seen in the interstitial tissue. 

Spleen: Large amorphous masses of pigment were scattered throughout all the 
sections. The malpighian corpuscles were small and widely separated, and the 
reticulum cells were few in number. 

Pancreas: No pathological alteration was noted in any of the sections except that 
the islands of Langerhans were relatively few in number. 

Kidneys: Both organs showed the same pathological alterations. There was a 
marked diffuse cloudy swelling of the epithelium of the tubules which in some areas 
was so marked as to be classified as complete atrophy. The glomeruli showed the 
same degenerative changes but to a far lesser extent. Amorphous masses of pigment 
were noted in the cytoplasm of the epithelial cells of the tubules and to a lesser 
extent in the glomeruli. Differential staining with Prussian blue showed this pigment 
to be almost entirely non-iron containing. 
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Lungs: Sections of the lungs showed no pathological alterations. 

Central nervous system and peripheral nerves : The essential pathological altera 

nXosk system were cytological. The cortical cells show marked 

pyknosis and in some areas vacuolization of the nuclei. Many showed no chromatin 



Fig. S. Longitudinal section popliteal nerve showing round cell infiltration. Hematoxylin 

and eosin stain. Magpiification X 280. 

material and no nucleolus. Masses of amorphous pigment were noted in all sections, 
which by differential staining were shown to be iron and iron free pigment about 
equally divided. The motor cells of the anterior horns of the spinal cord and, to some 
extent, those of the posterior horns at all levels showed marked pyknosis and shrink- 
ing. Pigment was also found in all the sections of the cord examined, there being 
both iron and iron free pigment present. The Purkinje cells of the cerebellum 
showed definite signs of degeneration in that tigroid bodies were unstained or absent 
and many cells showed no staining of the nucleolus. The sections of the peripheral 
nerves showed in some areas marked degeneration of the myelin sheaths and in 
others extensive round cell infiltration. A few scattered phagocytic cells were noted 
which contained brown pigment. 
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Clinical Discussion 

The onset in the acute cases, according to Mason,® is usually manifest by 
severe cramp-like pain in the abdomen, usually between the umbilicus and the 
pubis and occasional!}'- radiating to the flanks, thighs or even to the chest. Usu- 
ally there is a histoi’y of nervousness, easy fatigability, sleeplessness and vague 
abdominal pain preceding the initial attack by a few weeks or even a month. 
\Vith the onset of abdominal pain, nausea and vomiting appear and constipation' 
is the rule rather than the exception. Slight fever and moderate leukoc)^osis 
may be present. The abdomen is usually soft, but slightly tender to palpation. 
Roentgen-rays of the gastrointestinal tract show a dilated ileum, duodenum or a 
dilatation of some portion of the large bowel. With the advent of the acute at- 
tack the urine can be shown to contain urobilin, porphyrin and other pigments. 
The urine is a dark hrown or bui'gundy wine color, giving a negative test for iron, 
and no erythrocytes are found in the sediment. Characteristic absorption bands 
for hematoporphyrin after the method of Garrod are found by spectroscopic 
examination. In the acute attacks ending fatally the nervous system shows defi- 
nite involvement, with convulsions, states of delirium, and weakness of the ex- 
tremities ending in an acute ascending paralysis with bulbar palsy and asphyxia. 
The disease occurs most commonly in the third and fourth decades although no 
age is exempt. The incidence is higher in women than in men, the ratio being 
about four to one. The prognosis in acute idiopathic hematoporphyria is ex- 
tremely grave, 50 per cent dying with the first acute attack. In cases with in- 
volvement of the central nervous system the mortality is even higher. 

In this case it is interesting to note that at no time during the acute illness 
was abdominal pain complained of nor was there abdominal distention or vomit- 
ing. Also death was not due to bulbar paralysis but undoubtedly resulted from 
toxemia, although bulbar symptoms were present for a time. 'The clinical pic- 
ture of ascending paralysis here corresponds quite well with the toxic type of 
Landry’s paralysis described by Drake ® and others. 

Pathological Discussion 

The pathological findings in this case agree quite well with the findings of 
Mason, Coundlle and Ziskind ^ on their two autopsied cases except that they do 
not report enlargement of the spleen. The degenerative changes in the motor 
cells of the brain and spinal cord in this case would seem to be more advanced 
than their findings. The degenerative changes in the liver and kidneys would 
also seem to be more severe in this case. These differences might be explained 
by the fact that this patient lived about two months after the onset of the acute 
attack, whereas the duration of life in their cases from the advent of the acute 
attack was about one month. The degenerative changes in the Purkinje cells 
of the cerebellum and the changes in the myelin sheaths of the peripheral nerves 
with areas of round cell infiltration in the peripheral nerves are an almost exact 
counterpart of their findings. 

Pathogenesis 

The pathogenesis of acute idiopathic hematoporphyria is not well understood. 
Gunther ^ contends that the condition is an inborn error of pigment metabolism 
whereby the normal synthesis of hemoglobin is interfered with, accompanied by 
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excretion of porphyrin in the urine. It is thought that the acute condition is a 
result of an endogenous or exogenous intoxication accompanied in all proba- 
bility by a peculiar susceptibility to the disease. 

Summary 

A case of acute idiopathic hematoporphyria with symptoms of an acute 
ascending paralysis is presented with autopsy findings. Clinically the case pre- 
sents neurological findings similar to the toxic type of Landry’s paralysis. Death 
in this case was believed due to toxemia and not to bulbar paralysis and asphyxia 
which is the usual mode of termination in cases with extensive central nervous 
system involvement. The paralytic symptoms are accounted for by degenerative 
lesions of the anterior horn cells of the spinal cord and changes in the peripheral 
nerves. 
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CERTAIN PROBLEMS CONNECTED WITH VOLUNTARY 

DISPENSARIES 

Voluntary dispensaries have greatly increased in size and complexity in 
our larger cities in the last decade and constitute a very important factor in 
the medical care of urban communities. In spite of this fact, dispensaries 
have not received their proportionate share of attention from those interested 
in broad programs for public health. Yet all physicians and welfare work- 
ers realize that the unusual load placed upon dispensaries during recent years 
has rendered it urgent to find some solution for a number of old and funda- 
mental problems connected with these institutions. 

A first problem arises from the tendency of the dispensary to assume the 
role of family physician for its clients, when in fact its organization, and its 
relation to the other factors in medical care, i.e., home care and hospital 
care, are not adapted for this purpose. There is usually an attempt on the 
part of dispensaries to arrange matters so that the same physician will see 
the patient throughout one series of admissions, but even this is difficult to 
arrange and often proves impossible. Repeated readmissions of the patient 
over a period of years for varied conditions in different clinics usually mean 
that the patient’s case is handled from many angles by many physicians in 
succession or even simultaneously. Too often such medical efforts lack 
coordination. 

Very few dispensaries, indeed a negligible percentage, are linked with 
any system of home medical care. This is a very distinct handicap in that 
the dispensary physician has no chance to observe his patient’s illness in the 
home. The crux of a diagnostic problem may, for example, be the nature 
of some nocturnal attack. The dispensary physician will never observe it 
because home care is not his province. Moreover, the dispensary physician 
will not meet the family of the patient, nor estimate the influence of his home 
environment on his illness. 

Most dispensaries are linked Avith a hospital, but this association is us- 
ually more physical, administrative, and economic in nature than medical. 
With many notable exceptions, it is true that a wide gap usually exists 
between the dispensary staff and the house staff. Rarely has the dispensary- 
staff much voice in the decisions made by the house staff concerning the 
former dispensary patient. There are too many patients and too little time 
m most institutions for such conferences. Frequently, moreover, the dis- 
pensary patient can not find a bed in the hospital linked with his dispensarj- 
and so is lost to view in another hospital. 

The indigent patient frequently, therefore, receives such home care as he 
gets through the generosity of the practitioner in his neighborhood; goes to 
the dispensary- as an ambulant case and there comes under various dispensary' 
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physicians, and when he needs hospitalization is admitted to a hospital ward 
where still another group of physicians takes charge of his case. When he 
is discharged he may again apply for help to the local practitioner. It is 
obvious that the patient has received medical care in this circuit but it is also 
plain that he must often feel the need of a medical advisor ryho knows his 
whole medical history as well as his home environment. The lack of this 
steadying influence is one cause for the failure of the average dispensar}’’ and 
hospital system of medical care to deal successfully with the psychoneurotic 
patient. Even in the simpler problems of organic disease the present system 
is often a wasteful, repetitious and inefficient one. 

Patients are at times admitted to the hospital who could be cared for in 
the home at much less expense if adequate home care were available; and 
often too, patients after discharge from the hospital may lose much of the 
value of their stay or at least have a greatly retarded convalescence for lack 
of any follow-up treatment. 

A multiplicity of physicians and of examinations is often necessary for 
the adequate diagnosis of obscure disease but a single medical director is an 
essential factor in efficient treatment of illness. 

It is widely acknowledged that better integration of these three phases of 
medical care is desirable. Partial solutions of many sorts have been evolved 
such as the unit system of rexords which keeps the patient’s dispensary 
and hospital record together in one folder; the interchange of ward and 
dispensary attending physicians, dispensary work by interns and residents, 
and joint conferences of the two staffs. The medical social service worker 
evolved as an attempt to improve the physician’s knowledge of the patient’s 
home environment and to ensure more adequate carrying out of the instruc- 
tions given as to treatment. 

There remains, however, a fundamental inefficiency in the splitting up 
of responsibility for the patient’s welfare entailed by the present relative 
isolation of dispensary medical care from home medical care and hospital 
medical care. In Boston, Buffalo, Minneapolis, and perhaps elsewhere 
integrated systems combining home, dispensary, and hospital care are in 
operation. They are deserving of careful study by other cities. 

Another major problem involving dispensaries is their economic status. 
The budget of the average dispensary is made up roughly of the usual items 
for maintenance of the building and equipment, tlie cost of medical supplies, 
the salaries of non-professional personnel and a limited number of profes- 
sional salaries. The bulk of the medical work, often all of it, is done with- 
out compensation by voluntary physicians. In addition there are often 
volunteer aides to the nursing and social service departments. 

When voluntary dispensaries were smaller the voluntary hospital usua y 
provided all the funds needed by the dispensary from its general income or 
from special gifts for this purpose. As the voluntary dispensaries grew in 
size the hospitals sought special appropriation for the free care gwen to 
patients in these units. But with considerable unanimity City and County 



EDITORIAL 


1511 


governments have failed to provide such support. In some cities Com- 
munity Chests have given special support to dispensaries, but this is ex- 
ceptional. In general, however, the support is derived about as follows : A 
small fee is charged all patients for admission and a further charge is made 
for medicines, roentgen-rays, etc. The fee is less than the usual charges for 
medical attention, special examinations, drugs, etc. and patients unable to pay 
are not turned away. In the Hospital Survey for New York the figure 
given for the average patient’s fee in New York dispensaries is “ about fifty 
cents ” and it is estimated that this represents “ about half of the cost to the 
institution of the service rendered, without including any item of expense 
for physicians’ services.” The deficit is paid by the hospital from its general 
funds. 

There are at least two serious defects to this system. Partly because of 
the inclusion of part-pay patients as admissible clients the number applying 
for dispensary treatment has greatly increased. As a result the quality of 
the work tends to decrease. To avoid this danger the dispensary is driven 
to the appointment system, in other words, the dispensary turns some away. 

The capacity of the dispensary to look after indigents is lessened since to 
survive financially a certain number of appointments must be given to part- 
pay patients. Moreover, such a system of admitting part-pay patients raises 
the problem of competition with the outside practitioner. Finally it de- 
mands of the voluntary dispensary physician not only that he shall care for 
the indigent without charge, but that he shall assist the hospital, by his pro- 
fessional work with part-pay patients, to earn money to support the dis- 
pensary in which he treats these indigents. 

There is another aspect to the economic support of voluntary dispensaries 
which is equally unsatisfactory. The money received from patients is us- 
ually less than a half of the total money cost of the dispensary to the parent 
hospital. The rest must be found as a rule from general hospital receipts, 
just as the usual deficit on free ward cases must be found from these same 
receipts. Except in the cases of heavily endowed hospitals this means that 
the hospital must make sufficient profit on its private and semi-private ac- 
commodations to finance the deficit on the ward cases and on the dispensar3\ 
Part of the high cost of medical care in catastrophic illness, for people of 
moderate means, of which so much has been said, is due to the fact that such 
patients in many instances during their hospital stay pay not onl)' for them- 
selves but towards the cost of the wards and dispensaries. Medical care 
for the indigent is financed in part by what amounts to a special tax laid upon 
those already burdened with their own illness and its economic consequences. 

A third problem arises which is connected with the teaching function of 
the dispensary. The clinical training of undergraduate students in the va- 
rious clinics of medical school dispensaries is a well established function of 
these institutions. The training of the dispensary staff physician is often 
provided for in the best organized clinics. In smaller dispensaries, however, 
the Chief of Clinic, confronted with a scarcity of assistants and a large num- 
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ber of patients, is often forced to give all his available time to the examination 
of patients and has none left to devote to teaching of his assistants. As- 
sistant physicians tend to drop out of clinics in ^vhich they do not get the 
educational benefit of consultation and conference on the problems presented 
by their patients. It is difficult to find in any city sufficient skilled clinicians 
with administrative and teaching ability to fill the positions as Chief of 
Clinic in the numerous clinics of each of the various dispensaries. This 
difficulty is not lessened by the disheartening lack of adequate facilities for 
the best Avork which prevails in a large number of impoverished dispensaries, 
nor by the fact that the position of Chief of Clinic in a dispensary rarely 
carries any salary. The potential role of the dispensary as a center of con- 
tinuous postgraduate instruction is at present far from fully realized. 

It seems evident that the dispensary, originally an emergency type of in- 
stitution for palliative medicinal treatment of the sick poor, has vastly in- 
creased its clientele and the scope of its medical work, but that (1) the role 
that it should play in a system of medical care needs careful reconsideration; 
(2) its present inequitable system of financing should be abolished; and (3) 
its development as a postgraduate school for the practitioner should be 
planned and fostered. 


M. C. P. 
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Roentgen Technique. By Clyde McNeill, M.D. 315 pages; 14.5X23.5 cm. 

Charles C. Thomas, Springfield, Illinois. 1939. Price, $5.00. 

The positioning of a patient for a roentgen examination which most clearly 
demonstrates abnormalities, is an art developed by careful and patient effort, com- 
bined with a thorough knowledge of roentgen anatomy and pathology. The close 
supervision of roentgen technic by the roentgenologist makes for thorough diagnostic 
roentgenology which eliminates, to a high degree, the chance of error due primarily 
to faulty technic. The author is primarily concerned in this book with the positioning 
of the patient, but suggests other factors in the production of good diagnostic films. 
As far as possible such factors of technic as voltage, milliamperage, and exposure time 
are not discussed. These latter mentioned factors can be wisely disregarded in such a 
volume since they are constantly changing with the advent of new apparatus, and since 
they must be adjusted to the capacity of any given apparatus. 

The author has arranged tlie material in a very concise and unique fashion. Gen- 
erally speaking, there is a photograph of the patient positioned for the roentgen ex- 
amination of a part in the upper half of the left hand page. Below this, is placed a 
neatly labelled drawing of the roentgenogram obtained. On the opposite page a list 
of some of the technical factors is presented followed by a detailed description of the 
position of the patient and the course of the central ray. With this description there 
is also a short discussion of the values and limitations of the particular position and in 
some instances, a list of references . is furnished for those who wish to investigate 
further. 

The book is quite complete, including such procedures as the visualization of the 
heart and great vessels by diodrast, cephalopelvimetry, lipiodol studies of the spine, 
and tonography. 

The photographs and drawings are numerous and well reproduced. The paper 
and printing are excellent. 

Dr. McNeill’s work will be an asset to the library of anyone doing diagnostic 
roentgenology, and it is highly recommended for study, and as a reference. 

W. L. K. 

The Neurogenic Bladder. By Frederick C. McClellan, M.S., M.D. xvi plus 206 

pages; 15X24 cm. Charles C. Thomas, Springfield, Illinois, and Baltimore, 

Maryland. 1939. Price, $4.00. 

In recent years there has been such widespread interest in the physiology of the 
bladder that a monograph of this type is of particular value at this time. Anyone 
who has the time to search the English and American literature will, of course, find 
all that the book contains, but the author has presented a readable and practical sum- 
mary of this extensive research.' 

In the early chapters the author discusses the anatomy and neurophysiology' of 
the bladder. The spinal cord pathways are discussed, and he gives a very useful 
dassification of the neurogenic bladder. The technic of cystometric study is dearly 
covered, together with a description of tlie various types of cystometers now in use. 
The conduding chapters deal with the treatment of the neurogenic bladder, and there 
IS a very useful summary. 

Five hundred cystometric studies were done by the author, and he has analyzed 
approximately 200 neurogenic bladders. The appendix indudes a synopsis of 100 of 
these cases, and there are 49 graphs illustrating various types of bladder dysfunction. 
The bibliography consists of 118 well chosen titles. The book is to be highly 

recommended. 
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Medical Microbiology. By Kenneth L. Burdon, Ph.D, Assistant Professor of Im- 
munology and Bacteriology, Louisiana State University, School of Medicine. 
763 pages; 15x23 cm. The Macmillan Company, New York. 1939. Price, 
$ 4 . 50 . 

This is an amplified edition of the author’s " Textbook of Bacteriology.” As is 
stated in the preface, it is tlie intention to reach fundamentals. For the pre-medical 
student it should be most valuable. To those who are studying nursing there is ex- 
cellent material, but the book covers more of the intricacies of the subject than may 
be necessary in the short time allowed in their curricula. Its arrangement is unique 
and is most commendable, since the region of the body affected by the various micro- 
organisms is emphasized. This is a marked improvement although it may seem 
arbitrary in certain cases. The usual textbook style is avoided. From many stand- 
points this book can be highly recommended. 

J. G. McA. 

Trauma and Internal Disease. By Frank W. Spicer, A.B., M.D., F.A.C.P. 593 
pages; 16X23 cm. J. B. Lippincott Co., Philadelphia. 1939. Price, $7.00. 

This book collates and presents a new etiologic factor in internal medicine. As 
is necessary in such a pioneering work it brings together material from divergent 
sources. Many quotations and most examples have a legal tang. The quality gradient 
from example to example, and authority to authority is at times precipitous. The 
sections are compactly organized, with outlines and summaries for each chapter. To 
individuals engaged in medico-legal work this compilation will be of real help. The 
references are plentiful. To internists interested in acquiring a different perspective 
on their specialty it can be recommended. 

C. A. 

A Text Book of Bacteriology: The Application of Bacteriology and Immunology to 
the Etiology, Diagnosis, Specific Therapy and the Prevention of Infectious Dis- 
eases for Students and Practitioners of Medicine and Public Health. By Hans 
Zinsser, M.D., Consulting Bacteriologist to the Peter Brigham Hospital and the 
Children’s Hospital, Boston, and Stanhope Bayne-Jones, Professor of Bacteri- 
ology and Dean, Yale University Medical Scliool, Master of Trumbull College, 
Yale University, New Haven, Conn. 990 pages; 17X25 cm. D. Appleton- 
Century Company, New York. 1939. Price, $8.00. 

The eighth edition of this standard text bears definite marks of revision. Much 
of the older, out-of-date material has been omitted. A certain haziness in the phraseol- 
ogy here and there has been clarified. The authors have availed themselves of tlie 
opportunity to introduce much new material. Thus sulphanilamide and its action are 
discussed and the chapters on streptococci and the viruses, among others, show the 
handiwork of the reviser. The section on the protozoa has been omitted. The book 
will serve well its purpose as a text for students of medicine and public health. 

F. W. H. 

Man Agamst Himself. By Karl A. Menninger, M.D. 485 pages; 15X22 cm. 
Harcourt, Brace, and Company, New York. 1938. Price, $3.75. 

Dr. Menninger’s psychoanalytic study of self-destructive tendencies in man is 
divided into six sections. Each chapter is summarized. Like everything that Dr. 
Menninger writes, it is clear, extremely easy reading, and designed both for physi- 
cians and for the intelligent laity. It is a book that we can well imagine many pa- 
tients reading with profit. 

The first part takes up destruction in general; the second, the attitude towar 
suicide and the motives behind it; the third, various forms of chronic suicide such as 
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neurotic invalidism, alcohol addiction, and various types of behavior which increas- 
ingly cut the individual off from his social group ; the fourth, focal suicide, deals with 
self-multilations, malingering, polysurgery, purposive accidents, and impotence and 
frigidity; part five is an extremely interesting discussion of chronic suicide, that is, 
the part that psychological factors play in the development and course of chronic dis- 
ease; the sixth section deals with reconstruction, that is, therapeutic technics. 

Dr. Menninger feels that all self-destructive attempts are motivated by a dis- 
turbance in the balance between primary constructive and destructive instincts, that is, 
between a life instinct and a death instinct. In all classes of acute, chronic, or sub- 
total suicide he finds in the individual a wish to kill or an aggressive component, a 
wish to be killed expressing a need for self-punishment, and a wish to die, all three 
colored by a distinct, ever-present erotic element. 

Those persons who are opposed to psychoanalysis will find many statements to 
strengthen their opposition. There are many points in the theory which large num- 
bers of people will find it impossible to accept since his evidence and, for that matter, 
the study itself, is purely a psychoanalytic one. 

In various places in the book he takes up anthropological questions, giving taboos 
and customs of savage tribes in support of his arguments. This we find difficult to 
accept since after all savages are integrated with their own civilizations, whereas the 
distinguishing feature of the ps3'chotic individual in any social group is his failure 
to integrate himself with that group. In dealing with “ organic suicide,” he sum- 
marizes by saying, “ Some forms of organic disease represent structuralization of per- 
verted functions forced upon these organs to solve unconscious conflicts, the nature 
of these conflicts being related to the opposition and interaction of aggressive, self- 
punitive, and erotic components of the self-destructive tendency. The hypothesis is 
that organic lesions, so frequently requiring as they do direct agents from the environ- 
ment such as bacteria or trauma for their initiation, differ not only in this respect but 
also in certain psychological respects from so-called functional disorders, mainly in 
that the sacrifice demanded by the destructive tendencies is a greater one and that the 
conflict is more strongly and deeply repressed, i.e., less accessible to consciousness.” 

Of the several studies of suicide which have appeared recently we find in this 
more food for thought than in any of the others. It is well worth reading. 

H. M. M. 
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In accordance with the By-Laws of the American College of Physicians, Article 
I, Section 3, the following nominations for the elective offices, 1940-41, are herewith 
announced and published : 


President-Elect Roger 1. Lee, Boston, Mass. 

First Vice President Robert A. Cooke, New York City 

Second Vice President James G. Carr, Chicago, 111. 

Ihird Vice President Henry M. Thomas, Jr., Baltimore, Md. 


The election of nominees shall be by the members of the College at its Annual 
Business Meeting, Cleveland, Ohio, April 4, 1940. These nominations do not preclude 
nominations made from the floor at the Annual Meeting itself. Nominations for 
members of the Board of Regents and members of the Board of Governors will be 
presented at the Annual Business Meeting. 

Respectfully submitted, 

Charles E. Watts, Seattle, Wash., 

James J. Waring, Denver, Colo., 

Clarence L. Andrews, Atlantic City, N. J., 
William J. Kerr, San Francisco, Calif., 

Sydney R. Miller, Chairman, Baltimore, Md., 

Committee on Nominations 


New Life Members of the College 

The following Fellows of the American College of Physicians have subscribed 
to Life Membership and their Initiation Fees and Life Membership payments have 
been added to the permanent Endowment Fund of the College : 

Dr. Anthony Bassler, New York, N. Y. 

Dr. Samuel A. Brown, New York, N. Y. 

Dr. George B. Crow, Burlington, Iowa 

Dr. Horace K. Richardson, Stockbridge, Mass. 

Lt. Comdr. Thomas F. Duhigg, (MC), U. S. Navy 

Dr. William S. Kerlin, Shreveport, La. 

Dr. Charles T. Way, Cleveland, Ohio 

The Life Membership plan of the College, whereby members may underwrite 
their future dues during their productive years, is both equitable and practicable. It 
offers security in advancing years against misfortunes which often necessitate the 
relinquishment of one’s most cherished professional memberships because of the burden 
of dues. All Life Membership fees are added to the Endowment Fund of the College, 
and thus contribute to the security of the College as well as to the security of its mem- 
bers. To date, January 31, 1940, 128 physicians have become Life Members. Life 
Membership fees may be deducted on income tax returns. 


Gifts to the College Library 

Grateful acknowledgment is made of the receipt of a gift of the 3rd edhion, 
“ Pharmacology, Materia Medica and Therapeutics,” by the authoi , Dr. Charles So o- 
mon (Associate), Brooklyn, N. Y. 
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Donations of books by members of the College have resulted in the building up 
of a most interesting and worthwhile Library of books dealing primarily with In- 
ternal Medicine and its allied specialties. These books serve a definitely useful 
purpose. 

The following donations of reprints are also acknowledged since the last report : 

Dr. Maurice J. Abrams (Associate), Brewton, Ala, — 1 reprint; 

Dr. J. Edward Berk (Associate), Philadelphia, Pa. — 5 reprints; 

Dr. George Warren Burnett (Associate), Baltimore, Md. — 2 reprints; 

Dr. Joseph F. Elward (Associate), Washington, D. C. — 3 reprints; 

Dr. J. O. Finney (Associate), Gadsden, Ala . — 2 reprints; 

Dr. Jacob C. Geiger, F.A.C.P., San Francisco, Calif. — 19 reprints; 

Dr. Glenville Giddings, F.A.C.P., Atlanta, Ga. — 1 reprint; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J. — 1 reprint; 

Dr. Crawford R. Green, F.A.C.P., Troy, N. Y. — 1 reprint; 

Dr. Jacob Gutman, F.A.C.P., Brooklyn, N. Y. — 9th, Second Series, Supplement to 
“Modern Drug Encyclopedia and Therapeutic Guide”; 

Dr. Hartwell Joiner, F.A.C.P., Gainesville, Ga. — 1 reprint; 

Dr. David W. Kramer, F.A.C.P., Philadelphia, Pa. — 6 reprints ; 

Dr. A. B. McCreary (Associate), Jacksonville, Fla. — 1 reprint; 

Dr. Samuel Weiss, F.A.C.P., New York, N. Y . — 2 reprints. 


Regional Meeting of Eastern Pennsylvania Members 

Under the Governorship of Dr. Edward L. Bortz, Fellows and Associates of 
the College residing in eastern Pennsylvania held their second annual "Round-Up” 
at Philadelphia, February 9, 1940. A buffet luncheon was served at the College Home, 
4200 Pine St., followed by a scientific program at the Medical Laboratories of the 
University of Pennsylvania. 

1. “ Clinical Uses of Intestinal Intubation,” Dr. W. Osier Abbott, Philadelphia. 

2. “ Non-Hypoglycemic Coma Incident to Insulin Treatment of Schizophrenia,” Dr. 

Kenneth Appel and Dr. Lauren H. Smith, Philadelphia. 

3. “ The Prognostic Value of the Electrocardiogram,” Dr. Jesse Lenker, Harrisburg. 

4. “ Gastroscopy,” Dr. Louis Clerf, Philadelphia. 

5. “ Management of Hyperthyroidism,” Dr. Stanley Conklin, Sayre. 

6. “ Vitamin Accomplishments,” Dr. John Willard, Philadelphia. 

In the evening a dinner was given at the Penn Athletic Club, where Dr. Harry 
B. Wilmer, F.A.C.P., and members of the Philadelphia Orpheus Club provided enter- 
tainment. Among those who addressed the dinner meeting were Dr. William D. 
Stroud, Treasurer; Dr. O. H. Perry Pepper, President; and Mr. E. R. Loveland, 
Executive Secretary. 

There was a large and representative attendance of the College members from 
eastern Pennsylvania, with a number of the Governors of the College from neighbor- 
ing states also present as guests. 


Dr. Graham Asher, F.A.C.P., Kansas City, Mo., recently was awarded first prize 
for the best scientific exliibit at tlie annual meeting of the Southern Medical Asso- 
ciation. His exhibit was of a machine which visualizes the beating of the human 
heart on a fluorescent screen, keeping it visible for at least fifteen seconds. It is said 
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that heart conditions can be diagnosed by watching this record. The fluorescent film 
may be kept as a permanent record. 


Major General Charles R. Reynolds, F.A.C.P., retired Surgeon General of the 
U. S. Army, has accepted an appointment as Director of the newly created Bureau 
of Tuberculosis Control for the State of Pennsylvania and has his headquarters at 
Harrisburg. Among members of an advisory committee appear the names of Dr. 
Burgess Gordon, F.A.C.P., Philadelphia; Dr. Robert G. Torrey, F.A.C.P., Philadel- 
phia; Dr. Charles Howard Marcy, F.A.C.P., Pittsburgh; Dr. Charles H. Miner, 
F.A.C.P., Wilkes-Barre; and Dr. William Devitt, F.A.C.P., Allenwood. 


American Physicians Art Association 

The annual exhibit of the American Physicians Art Association will be held at 
the Belmont-Plaza Hotel, New York City, June 9-15, at the same time as the annual 
session of the American Medical Association. The entire top floor of the hotel will 
be utilized by the Physicians Art Association. The New York Physicians Art Club 
will act as hosts. Details of the exhibit plans may be obtained from Dr. Abraham 
Wolbarst, 114 East 61st Street, New York City, or from the President, Dr. Henry N. 
Moeller, 327 Central Park West, New York City. 


Six members of the editorial board of the North Carolina Medical Journal are 
Fellows of the American College of Physicians: 

Dr. Paul P. McCain (Chairman), Sanatorium; 

Dr. W. Reece Berryhill, Chapel Hill ; 

Dr. C. C. Carpenter, Wake Forest; 

Dr. Frederic M. Hanes, Durham; 

Dr, Paul H. Ringer, Asheville; 

Dr. Wingate M. Johnson (Editor), Winston-Salem. 


Dr. Otis G. King (Associate), Bluefield, W. Va., is President of the Mercer 
County (West Virginia) Medical Society for the current year. 


The North Carolina Neurological and Psychiatric Association held its annual 
meeting at Charlotte, N. C., January 26, 1940. Dr. Mark Griffin, F.A.C.P., Ashevil e, 
is Vice President of the organization and Dr, Archie A. Barron, F.A.C.P., Charlotte, 
was the program chairman. Dr. Barron led a round table discussion on Acute m- 
fectious and Suppurative Conditions of the Brain and Spinal Cord Sulfanilamide, 
etc.”; Dr. Kenneth E. Appel, F.A.C.P., Professor of Psychiatry at the University of 
Pennsylvania, Philadelphia, presented a paper on “ Frontiers in Psychological Medi- 
cine”; and Dr. Mark Griffin, F.A.C.P., Asheville, was one of those who discussed a 
paper on “ Neurological Heredity in North Carolina.” 


At the Methodist Hospital of Brooklyn, N. Y., Dr. Frank Bethel Cro^,F.A.C.P., 
has been appointed Chief Attending Physician; Dr. Alexis T. Mays, F.A.C.P., benior 
Attending Physician; and Dr. Irving L. Cabot, F.A.C.P., Attending Physician. 
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Dr. Ira A. Darling, F.A.C.P., resigned as Superintendent of the Springfield State 
Hospital (Sykesville, Md.) Januar}-^ 14, 1940, to accept the position of Superintendent 
of the Torrance State Hospital (Torrance, Pa.), January 15, 1940. 


Dr. Francis R. Dieuaide, F.A.C.P., for some time Professor of Medicine and 
Head of the Department of Medicine at Peiping Union Medical College, Peiping, 
China, has accepted an appointment as of January 1, 1940, as Associate Professor of 
Medicine in Harvard University Medical School and Physician to the Massachusetts 
General Hospital. 


Dr. David W. Kramer, F.A.C.P., Philadelphia, Pa., was recently appointed Visit- 
ing Physician to the Medical Division of the Philadelphia General Hospital and As- 
sistant Physician on Medical Services A and B of the Jefferson Hospital. 


The Resident and Consulting Staff of the City Sanitarium of St. Louis recently 
elected Dr. J. R. Nakada, F.A.C.P., as President of the Staff for 1940. Dr. Nakada 
acted as Vice President during 1939. He has also been elevated to the Staff of Con- 
sulting Internists of Missouri Baptist Hospital. 


Dr. James L. Wade (Associate) Parkersburg, W. Va., was recently elected Presi- 
dent of the Academy of Medicine of Parkersburg. 

Dr. Wade addressed the Presidents’ and Secretaries’ Conference of the State 
Medical Association in Charleston, January 6, on “ Development of Public Relations 
by County Medical Societies.” 


The sixth annual meeting of the Mississippi Valley Medical Society will be held 
at Rock Island, III., September 25 to 27, 1940 . The meeting will consist largely of 
practical instruction courses. Dr. Harold Swanberg, F.A.C.P., Quincy, III., is the 
Secretary-Treasurer. Among tlie Society’s Board of Directors are Dr. Nathan S. 
Davis, HI, F.A.C.P., Chicago; Dr. F. G. Norbury, F.A.C.P., Jacksonville; and Dr. 
D. G. Stine, F.A.C.P., Columbia. 

Dr. James G. Carr, F.A.C.P., Chicago, Secretary and Professor of Medicine, 
Northwestern Ugiversity School of Medicine, was the 1939 recipient of the Dis- 
tinguished Service Award of the Mississippi Valley Medical Society, “ in recognition 
of his innate sinceritj", his deep understanding of medical problems, his kindly minis- 
trations, with a fine basic personality.” 


Western Reserve University School of Medicine recently announced a grant of 
$6,000 by the John and Mary R. Markle Foundation, in continuation of investigations 
on methods of revascularizing the heart after coronary obstruction. 

The University also announces a grant of $1,250 from the National Research 
Council to support from January 1 to June 30, 1940, a study of human ovulation under 
the direction of Dr. William W. Greulich, Professor of Physical Anthropology' and 
Anatomy and Director of the Brush Foundation. 


The American Association for the Study of Goiter again offers the Van Meter 
Prize Award of $300 and two honorable mentions for tlie best essays submitted con- 
cerning original work on problems related to the thyroid gland. The Award will be 
made at the annual meeting of the Association, which will be held at Rochester, Minn., 
on April 15, 16 and 17, provided essays of sufficient merit are presented in competition. 
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The competing essays may cover eitlier clinical or research investigations ; should 
not exceed three thousand words in length ; must be presented in English ; and a type- 
written, double spaced copy sent to the Corresponding Secretary, Dr. W. Blair Mosser, 
133 Biddle St, Kane, Pa., not later than March IS. 


Dr. William W. Cadbury, F.A.C.P., Superintendent of the Canton (China) Hos- 
pital, is Chairman of the Executive Committee of tlie Canton International Red Cross. 
This organization has 43 stations where food or medical relief is given to refugees 
and sufferers. Among the activities listed in its latest report are: 

Over 4000 refugees in four campS ; 

Over 70,000 meals served every week from 28 feeding centers ; 

Over 10,000 dispensary treatments weekly; 

Nearly 50,000 quinine pills given out in the last month ; 

Medical supplies distributed freely to hospitals in the city and fo 24 towns and villages 
outside ; 

Doctors procured for needy places; 

General ]\Iedical Service to civilian population and to refugee camps; 

30.000 inoculations for cholera and many smallpox vaccinations; 

Assistance rendered to four orphanages; 

5.000 inmates of Government institutions assisted. 

Dr. Cadbury recently returned on leave to Moorestown, N. J. 


Dr. O. Costa Mandry, F.A.C.P., San Juan, is Chairman of the Editorial Board of 
the Puerto Rico Health Bulletin, which is edited and published by the Insular Depart- 
ment of Health. 


The thirty-sixth Annual Congress on Medical Education and Licensure was held 
at Chicago, February 12 and 13, 1940. Dr. John H. Musser, F.A.C.P., New Orleans, 
presided at one of the afternoon sessions, at which Dr. Nathan B. Van Etten, 
F.A.C.P., President-Elect of the American Medical Association, New York City, 
presented a paper on “ Program for the Instruction of Interns, and Rear Admirm 
Ross T. Mclntire, Surgeon General of the U. S. Navy, Washington, D. C., presented 
a paper on “ Medical Education in Relation to the Naval Service. 

Dr. Alan Brown, F.A.C.P., Professor of Pediatrics on the University of Toronto 
Faculty of Medicine, presented a paper on "The Role That a Children s Hospita 

Should Play in the Community.” , 

The Federation of State Medical Boards was addressed by Dr. Van Etten and 
formal papers were presented by the following: 

Dr. Joseph H. Pratt, F.A.C.P., Boston, "The Refugee Physician”; _ „ , . . 

Dr. Walter L. Bierring, F.A.C.P., Des Moines, Iowa, ‘ Inter-Amencan Relation m 

Medical Education and Licensure ”; t 

Dr. Willard C. Rappleye, F.A.C.P., New York City, "Advisory Council on Medical 

Education as Related to Licensure.” 


Dr. Nathan B. Van Etten, F.A.C.P., New York City, spoke on "M^ical Care 
and the Medical Profession ” January 9 in connection with the De Lamar ation 

of the Johns Hopkins University School of Hygiene and Public Health at Ba timore. 
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Dr. J. Murray Kinsman, F.A.C.P., Louisville, Ky., recently addressed the Evans- 
ton Branch of the Chicago Medical Society on “Present Status of Sulfapyridine.” 


Dr. William B. Castle, F.A.C.P., Professor of Medicine, Harvard University 
Medical School, Boston, was awarded the Walter Reed Medal at a meeting of the 
American Society of Tropical Medicine in Memphis, Tenn., November 21. The 
citation states that the award was made in consideration of his “ meritorious achieve- 
ments in the field of tropical medicine, his outstanding leadership and scientific in- 
vestigations which have resulted in most important additions to our knowledge of sprue 
and related anemias.” The award is given only in years when there has been par- 
ticularly outstanding work. The medal had not been awarded during the past four 
years. 

Dr. Castle was awarded the John Phillips Medal of the American College of 
Physicians for 1933. 


It was recently announced that Dr. Martin A. Mortensen, F.A.C.P., Santa 
Monica, Calif., would return as a member of the staff in internal medicine of the 
Battle Creek Sanitarium, Battle Creek, Mich. 


Dr. Burton R. Corbus, F.A.C.P., Grand Rapids, President of the Michigan State 
Medical Society, addressed the Wayne County Medical Society at Detroit on Decem- 
ber 4 on “ The Function of the State Medical Society.” 


Dr. Soma Weiss, F.A.C.P., Hersey Professor of the Theory and Practice of 
Physics at Harvard University Medical School, is Chairman, and Dr. Sidney Burwell, 
F.A.C.P., Dean of the Medical School, and Dr. William B. Castle, F.A.C.P,, Professor 
of Medicine, are ex officio members of a committee on pharmacotherapy recently 
established at Harvard University to develop research and improve graduate training 
in the field of pharmacology and experimental therapeutics, coordinating the efforts of 
practicing physicians and Harvard scientists in biology, chemistry and medicine. It is 
said that a group of corporations interested in medical and therapeutic research will 
supply the funds to support the work of the committee for the next five years. 


Dr. Walter Baumgarten, F.A.C.P., St. Louis, has been elected Editor of the 
Journal of the Missouri State Medical Association. 


The November-December issue of the Review of Gastroenterology was dedicated 
to Dr. Anthony Bassler, F.A.C.P., New York, in honor of his sixty-fifth birthday. 
For the past four years Dr. Bassler has been President of the National Gastroentero- 
logical Association. He is the author of several books in his specialty and has made 
many contributions to medical journals. At present he is consulting gastro-enterolo- 
gist to several hospitals in New York City and environs. 


Dr. Alaxwell Finland, F.A.C.P., Boston, addressed the Cincinnati Academy of 
Medicine December 5 on “ Serotlierapy and Chemotherapy of Pneumonia.” 


Dr. Wallace M. Yater, F.A.C.P., College Governor for tlie District of Columbia, 
Washington, D. C., addressed a joint meeting of the Medical Society of the District 
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of Columbia and the Baltimore City Medical Society December 1 in Baltimore on 
“ Pathogenesis and Prognosis of Bundle Branch Block,” 


Dr. Raymond Hussey, F.A.C.P,, Baltimore, has been appointed chairman of a 
state medical board for occupational diseases by the Governor of Maryland. 


Among lecturers in a series of free public meetings on medical subjects, which 
began January 7 at Harvard University Medical School, were the following: 

Dr. Chester M. Jones, F.A.C.P., January 7, “Digestion and Indigestion”; 

Dr. Chester S. Keefer, F.A.C.P., January 21, “What About Sulfanilamide? ” ; 

Dr. Paul D. White, F.A.C.P., February 4, “ Facts and Fancies About Heart Disease”; 
Dr. William B. Breed, F.A.C.P., March 10, “ Health in Middle Age.” 


Dr. David M. Cowie, F.A.C.P., Ann Arbor, has been rejected Secretary of the 
Michigan Pediatric and Infectious Disease Society. 


Dr. Priscilla White, F.A.C.P., Boston, addressed the Camden Count}^ (N. J.) 
Medical Society at Camden, N. J., December 5, on the subject of diabetes. 


Dr. William H. Ross, F.A.C.P., Brentwood, was honored recently by the Suffolk 
County (N. Y.) Medical Society at a dinner in recognition of his fifty years of medi- 
cal practice. Among those who offered tributes to Dr. Ross was Dr. Peter Irving, 
F.A.C.P., New York, Secretary of the New York State Medical Society. Dr. Ross, 
now seventy-seven years of age, was formerly president of the state medical society, 
the Associated Physicians of Long Island, the Suffolk County Medical Society and the 
New York Association of Superintendents and Managers of Tuberculosis Sanatoria. 


Dr. Bayard T. Horton, F.A.C.P., Rochester, Minn., addressed the New York 
Academy of Medicine December 7 on “ Clinical Aspects with Respect to the Venous 
System.” 


Dr. Edwin C. Swift, F.A.C.P., and Dr. Arthur J. Logie (Associate), both of 
Jacksonville, Fla., were recently elected Vice Presidents of the Florida East Coast 
Medical Association. 


Dr. Hugh R. Butt (Associate), Rochester, Minn., addressed the North Shore 
Branch of the Chicago Medical Society Januarj^ 2 on “ Vitamins, Recent Advances 
and Their Clinical Application.” 


Dr. Emanuel Libman, F.A.C.P., New York City, delivered the fifth annua 
Martland Lecture before the Essex County (N. J.) Anatomical and Pathologica 
Society, Newark, January 24, on “ Endocarditis.” 


Dr. Alvan L. Barach, F.A.C.P., New York City, addressed the International 
Spanish Speaking Association of Physicians, Dentists and Pharmacists during e- 
cember on “ Modern Treatment of Asthma.” 
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Dr. Francis G. Blake, F.A.C.P., New Haven, Conn., participated in a symposium 
on “ Chemotherapy Including Sulfapyridine and Allied Compounds ” at the annual 
meeting of the New York Academy of Medicine January 4. 


Dr. Albert B. McCreary (Associate), Jacksonville, State Health Officer for 
Florida, was recently elected President of the Florida Public Health Association. 


It was recently announced that Dr. Walter H. Baer (Associate), formerly 
Superintendent of the Peoria (111.) State Hospital, has been appointed Acting Super- 
intendent of the Manteno (111.) State Hospital. 


Dr. Henry H. Turner, F.A.C.P., Oklahoma City, addressed the Golden Belt 
Medical Society, Salina, Kan., January 4, on “ Endocrinology in General Practice.” 


Dr. David W. Gillick, F.A.C.P., Superintendent and Physician-in-Charge of the 
Shawnee (Okla.) Indian Sanatorium, has been appointed Medical Director for Dis- 
trict No. 5 of the Indian Medical Service. 


Dr. Orville E. Egbert, F.A.C.P., El Paso, Tex., was recently installed as Presi- 
dent of the Southwestern Medical Association. 


Dr. Roscoe L. Sensenich, F.A.C.P., South Bend, Ind., Dr. Henry R. Carstens, 
F.A.C.P., Detroit, and Dr. Hilton S. Read, F.A.C.P., Atlantic City, N. J., were speak- 
ers at the fourteenth annual meeting of the National Conference on Medical Service 
held at Chicago February 11. 


Dr. James F. McFadden, F.A.C.P., and Dr, John Zahorsky, F.A.C.P., were among 
members of the Faculty of St. Louis University School of Medicine who were re- 
cently honored at a dinner sponsored by the Women’s Club of the School of Medi- 
cine. The dinner was given in recognition of all of those who had served 25 years 
on the Faculty. Replicas of the seal of the university were presented to each guest of 
honor 


Dr. Cornelius P. Rhoads, F.A.C.P., New York City, addressed the New York 
Pathological Society January 25 on “Aplastic Anemia.” 


Dr. Martha Tracy, F.A.C.P., Dean of the Woman’s Medical College of Penn- 
sylvania, has been made Assistant Director of Public Health of Philadelphia. She 
will continue as Dean of the Medical College until the end of the present academic 
year or until a successor is elected. 

Dr. Trac}" received her medical degree from the Woman’s Medical College of 
Pennsj'lvania in 1904 and the degree of doctor of public h^'giene from the University 
of Pennsylvania in 1917. She has been associated with the Woman’s iMedical College 
since 1913, first as Professor of Physiologic Chemistry (1913-21), then as Professor 
of Hygiene (1921—23), then as Professor of Preventive Medicine (1923-31) and as 
Dean since 1918. She has been a member of the Philadelphia Board of Health since 
1936. 
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Dr. Oscar Lotz, F.A.C.P., Milwaukee, has been elected Executive Secretary of 
the Wisconsin Anti-Tuberculosis Association. 


The American Social Hygiene Association held its twenty-seventh annual meet- 
ing at Chicago, February 1-2. Among speakers were Dr. Thomas Parran, F.A.C.P., 
Surgeon General of the U. S. Public Health Service ; Dr. Waller S. Leathers, F.A.C.P., 
Nashville, Tenn., “ Adequacy of Preparation — Are We Giving Physicians the Train- 
ing and Technics They Need ? ” ; and Dr. Rock Sleyster, F.A.C.P., President of the 
American Medical Association, Wauwatosa, Wis., “Role of the Private Physician — 
How Can He Strengthen the Control Program ? ” 

Major General Merritte W. Ireland, F.A.C.P., former Surgeon General of the 
U. S. Army, was awarded the William Freeman Snow Medal on behalf of the Asso- 
ciation. 


The midwinter postgraduate clinics of the Colorado State Medical Society were 
held at Denver, February 7 to 9. Among guest speakers was Dr. Cyrus C. Sturgis, 
F.A.C.P., Ann Arbor, " Present Status of Our Knowledge Concerning the Treatment 
of the Anemias.” 


Among guest speakers on the program of the third annual Atlanta Graduate 
Medical Assembly, January 15, under the auspices of the Fulton County (Ga.) Medi- 
cal Society, the following were included : 

Dr. William E. Chamberlain, F.A.C.P., Philadelphia, “Pitfalls in X-Ray Diagnosis"; 
Dr. Philip S. Hench, F.A.C.P., Rochester, Minn., “Chronic Infectious (Atrophic) 
Arthritis; Its Diagnosis and Treatment”; 

Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, “The Prognosis and Treatment of 
Hypertension." 


At the Indiana State Medical Association’s annual conference of secretaries of 
county medical societies, held at Indianapolis, January 21, Dr. Henry H. Turner, 
F.A.C.P., Oklahoma City, spoke on “ Postgraduate Medical Education in Oklahoma, 
and Dr. Peter Irving, F.A.C-P-, New York City, spoke on “ Hospital Insurance and 
Medical Indemnity.” 


Dr. George R. Minot, F.A.C.P., Professor of Medicine, Harvard University 
Medical School, Boston, was awarded the Gordon Wilson Medal of the American 
Clinical and Climatological Association at its last meeting. 


Dr. J. Arthur Myers, F.A.C.P., Professor of Medicine, Preventive Medicine and 
Public Health at the University of Minnesota Medical School, Minneapolis receive 
the 1939 gold medal of the Society of Puerto Rican Tuberculosis Physicians for out- 
standing work in the field of Tuberculosis.” Dr. Myers addressed the annua session 
of the Puerto Rico Medical Association and gave a series of lectures under the auspices 
of the Society of Puerto Rican Tuberculosis Physicians during December, 193 . 


Dr. Russell M. Wilder, F.A.C.P., Rochester, Minn., has succeeded Dr. Moses 
Barron, F.A.C.P., Minneapolis, Minn., as President of the Minnesota Society of 
Internal Medicine. 
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Dr. Grant Thorburn, F.A.C.P., New York City, delivered an address on tubercu- 
losis February 6 before the Essex County (N. J.) Medical Society at Newark. 


Dr. Robert F. Loeb, F.A.C.P., New York City, is Chairman of the Committee, 
and Dr. I. Ogden Woodruff, F.A.C.P., New York City, is a member, appointed by 
Dr. S. S. Goldwater, Commissioner of Hospitals of New York City, to assist in the 
selection of a medical staff for the new five-hundred bed hospital for tuberculosis soon 
to be completed. Applicants for appointments must be citizens of the United States 
and must be licensed to practice in New York. The superintendent, roentgenologist 
and pathologist will be appointed from civil service lists. 


Dr. John H. Skavlem, F.A.C.P., Cincinnati, has been appointed Acting Medical 
Director of the Hamilton County (Ohio) Tuberculosis Sanatorium, following the 
resignation of Dr. Kennon Dunham, F.A.C.P., Cincinnati, who has been associated 
with the Sanatorium since 1910. 


At the December meeting of the American Association for the Advancement of 
Science, Dr. Edmund Jacobson, F.A.C.P., announced a new instrument — The Inte- 
grating Neurovoltmeter — to afford the direct measurement of nervous or of muscular 
states in various diseases, without anesthetic. 


On October 24, 1939, a meeting was held at the St. Louis Medical Society in 
honor of Dr. William Washington Graves, Professor of Neuropsychiatry, St. Louis 
University School of Medicine. At this meeting. Dr. Graves was awarded a Cer- 
tificate of Merit and a Gold Medal for scientific accomplishment in his classification 
of scapulae and other inherited characters, and of his discovery of “The Age-In- 
cidence Principles of Investigation.” 

The St. Louis Medical Society has given this Certificate of Merit for scientific 
accomplishment on only two occasions before Dr. Graves received it. 

The first was given to Dr. Evarts A. Graham and his associates, Drs. Glover H. 
Gopher, Warren H. Cole and Sherwood Moore, June 7 , 1927, for their work in 
cholecystography. The second was given to Dr. Edward A. Doisy, March 19, 1935, 
for his achievements in hormone chemistry and physiology. 


During the twentieth annual meeting of the American Student Health Association 
at tlie Hotel New Yorker, New York, December 28 and 29, 1939, a luncheon session 
was devoted to the subject of tuberculosis among college and university students. 
Presiding was Dr. Kendall Emerson, managing director of the National Tuberculosis 
Association. Fellows of the College who took part in the meeting included Dr. J. 
Burns Amberson, Jr., Professor of Medicine, Columbia University, who spoke on 
“Dividends from a Tuberculosis Control Project among Students”; Dr. Herbert 
R. Edwards, director of the Bureau of Tuberculosis, New York City Department of 
Health, who discussed the paper; and Dr. Charles E. Lyght, director of the Student 
Health Service, Carleton College, Northfield, Minnesota, who presented the ninth 
annual Report of the Tuberculosis Committee. 
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OBITUARIES 

DR. CHARLES ANDREW RAY 

Dr. Charles Andrew Ray, F.A.C.P., Charleston, W. Va., died January 
21, 1940, of a heart attack. 

Dr. Ray was born in Charleston, W. Va., May 14, 1864, and received 
his early education in the public schools and high school of Milton, W. Va. 
He received his degree of Doctor of Medicine from the College of Physicians 
and Surgeons (Baltimore) in 1887 and served his internship at the Balti- 
more City Hospital. Later, he took postgraduate work at Johns Hopkins 
University School of Medicine and at the New York Polyclinic Medical 
School and Hospital. In 1917, he began the practice of medicine in 
Charleston. 

Dr. Ray was a member of the Kanawha County Medical Society, serving 
as President in 1925; the West Virginia State Medical Association, serving 
as President in 1928; the Tri-State Medical Society, the Southern Medical 
Association, the American Medical Association and a Fellow of the Amer- 
ican College of Physicians since 1926. He was Editor-in-Chief of the West 
Virginia Medical Journal in 1927 and continued to serve as Associate Editor 
of this Journal until 1938. He was Chief of the Medical Staff and In- 
structor to the Nurses Training School of the Kanavdia A'^alley Hospital and 
President of the County Court of Kanawha County at the time of his death. 

" As a man of unfaltering courage, of understanding and of rare good 
humor, Dr. Ray exemplified all of the finest attributes of a noble profession.” 

Albert H. Hoge, M.D., F.A.C.P. 

Governor for West Virginia 

DR. ALBERT W. NELSON 

Albert William Nelson was born in Owatonna, Minn., January 20, 1878, 
and' died in a local hospital in Battle Creek of a stroke of apoplexy January 
5, 1940. His family moved to Battle Creek during his boyhood and he at- 
tended Battle Creek College, obtaining his B.S. degree in 1898.^ After four 
years’ training he graduated with his M.D. from the American^ Medical 
Missionary College in 1903 and at once joined the Sanitarium Medical Staff 
with which he served until 1920, when he entered private practice and at the 
same time was on the medical staff of the Maple Street Hospital until it 
closed in 1930. Dr. Nelson was a Fellow of the American College of 
Physicians and Member of the Calhoun County and State Medical Society 
and a Fellow of the American Medical Association. Soon after his gradua- 
tion the doctor spent some time doing postgraduate work in Baltimore. In 
1936 he did postgraduate work at Washington University School of Medi- 
cine in St. Louis, in 1937 Cook County Hospital, Chicago, and in 1938 the 



COLLEGE NEWS NOTES 


1527 


University of Buffalo School of Medicine, these courses running from two 
to three weeks. He was a quiet, dignified Christian gentleman and always 
enjoyed an excellent practice. Dr. Nelson’s medical work was also his mis- 
sion and hobby and he never failed to answer a call with no thought of 
whether there would be a fee. His first apoplectic stroke was on June 3, 
1939, which was comparatively light and from which he slowly made a very 
fair recovery and was able for several months to attend his office and see 
patients daily. He did not recover consciousness from the final stroke and 
passed on within a few hours. He was unmarried and left behind a sister. 
Miss Mable Nelson, and two paternal aunts and one uncle, too far distant to 
attend the funeral which was crowded with friends and former patients. 

A. B. OlsexV, M.D., F.A.C.P., 

Battle Creek, Michigan 

DR. MARTIN LUTHER STEVENS 

Dr. Martin L. Stevens was born in Thornville, Ohio in 1864. He gradu- 
ated in medicine from the University of Maryland (Baltimore Medical 
College) in 1891. After several years in general practice, Dr. Stevens 
joined the staff of the Winyah Sanatorium in Asheville, remaining in asso- 
ciation there until 1901, when he established himself in private practice. 
He limited his work to internal medicine, specializing in tuberculosis, and 
was active in it until his sudden death, while dressing, on the morning of 
January 20, 1940, apparently from a coronary occlusion. 

Dr. Stevens’ interest in medical societies was continuous throughout his 
career. He was senior honorary member of the Buncombe County Medical 
Society, a Fellow of the North Carolina State Medical Society (President, 
in 1932), a member and past President of the North Carolina Board of 
Medical Examiners, charter member of the National Tuberculosis Associa- 
tion, as well as a member of the North Carolina State Tuberculosis Asso- 
ciation, the Southern Tuberculosis Conference, and a corresponding member 
of the International Tuberculosis Conference, as well as a member of the 
American Clinical and Climatological Association, the Southern Medical 
Association, and of the American Medical Association, being a member of 
the House of Delegates from 1924 until his death. He became a Fellow 
of the American College of Physicians in 1929, and was a diplomate of the 
American Board of Internal Medicine. 

Dr. Stevens Avas a loyal and constant attendant at medical meetings, but 
by reason of his modest and retiring disposition rarely participated on the 
floor in discussions. In his earlier years, however, he was the author of 
quite a few articles on tuberculosis. During the World War, he was Chair- 
man of tlie Medical Advisory Board, having supervision of the western 
counties of the state. 

He was a devoted, active member of St. Mark’s Lutheran Church of 
Asheville, as well as a member of the National Council of his church, and a 
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member of the Rotary Club. He was a member of the staffs of various 
tuberculosis sanatoria and hospitals of the city, being Chief of Staff of St. 
Joseph Hospital in 1939. He was a member of the Board of Directors of 
the Western Carolina Tuberculosis Sanatorium, which institution he visited 
only a few hours previous to his death. 

Dr. Stevens left no children, but he is survived by his widow, Mrs. Lula 
Mary Patterson Stevens, whom he married in 1894. 

In spite of an unusual degree of modesty and a very retiring disposition. 
Dr. Stevens was signally honored by his colleagues with positions of honor 
and trust, all of which he discharged with fidelity and sincerity. He main- 
tained his interest, as well as failing strength of later years permitted, in all 
medical societies and felt a keen interest in the American College of Physi- 
cians, whose meetings he attended whenever possible. In his passing, the 
medical profession of his community and state, as well as a larger sphere of 
friends and acquaintances reached through his broad reputation, will miss a 
faithful, loyal and fine friend. 

C. H. Cocke, M.D., F.A.C.P., 
Governor for North Carolina 

DR. JOHN CONOVER CLAYTON 

John Conover Clayton, F.A.C.P., Freehold, N. J., died of coronary 
thrombosis on November 25, 1939, at the Princeton Hospital. He was born 
at Princeton, N. J., February 25, 1882, where his early life was spent, and 
from which place he went to Lawrenceville School, whence he was graduated 
in 1901. He spent the next two years in Princeton University, and then 
matriculated at the University of Pennsylvania School of Medicine, being 
graduated in 1907. The next two years were passed in internships at the 
Naval Hospital, Washington, D. C., and the Manhattan State Hospital, New 
York, N. Y. 

In 1909, Dr. Clayton began general practice in Freehold, N. J., where 
he lived and carried on his profession until his death. He became espe- 
cially interested in circulatory diseases, and, at the age of 38, began post- 
graduate work in cardiology at the New York Post-Graduate Medical School 
and Hospital, where he continued for two years. He became the Attending 
Cardiologist at the Fitkin Memorial Hospital, Neptune, N. J., and at the 
Riverview Hospital, Red Bank, N. J. He was, at one period. Attending 
Physician to the Ann May Hospital at Spring Lake, N. J. 

Dr. Clayton was a past President and Secretary^ of the Monmouth 
County Medical Society, a member of the Medical Society of New Jersey, 
Fellow of the American Medical Association, and had been a Fellow of the 
American College of Physicians since 1931. 

Beside being a leader in his profession, Dr. Clayton took an active in- 
terest in both church and civic affairs. His chief hobbies were golf and 
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football, and it was at the Navy game at Princeton that he suffered the illness 
of which he died a few hours later in the Princeton Hospital. 

George H. Lathrope, M.D., F.A.C.P., 

Governor for New Jersey 

DR. CHARLES WALTER STONE 

On December 9, 1939, Dr. Charles Walter Stone, F.A.C.P., died at 
Cleveland, Ohio, after an illness of more than a year. 

Born in Pittsburgh, Pa., in 1879, he attended school in that city and was 
graduated from Washington and Jefferson College with the degree of A.B. 
He studied medicine at Johns Hopkins University and received his degree 
of Doctor of Medicine in 1905. He served as intern on the Medical Serv- 
ice at the Lakeside Hospital in Cleveland from 1905 to 1906. After this, 
Dr. Stone became resident in medicine at Lakeside Hospital under Dr. C. F. 
Hoover and Dr. E. F. Cushing. Following his years of resident service at 
Lakeside Hospital, Dr. Stone studied in France, Germany, and England. 
His postgraduate studies were entirely in Neurology and Psychiatry. Then 
he returned to Cleveland and entered the practice of Neurology and Psy- 
chiatry. He became one of the outstanding specialists in Neuro-Psychiatry 
in Cleveland. 

Always interested in the academic angle of his chosen specialty, he held 
numerous leading posts in the Medical Department of Western Reserve Uni- 
versity, eventually filling the post of Associate Clinical Professor of Nervous 
and Mental Diseases. He organized the Observation Department for Ner- 
vous and Mental Diseases at the City Hospital of Cleveland, and also at 
Lakeside Hospital. 

Dr. Stone was interested always in military affairs. As a member of the 
National Guard of Ohio, he saw duty with the 112th Engineers during the 
Dayton Flood and with the same organization Dr. Stone served on the Mexi- 
can border and later saw service with the 37th Division, Ohio N. T., in 
France, from which organization he was drafted for special service in the 
Neuro-Psychiatric Department of the American Expeditionary Forces, 
under the late Col. Thomas W. Salmon. 

Throughout his extremely active life Dr. Stone interested himself in the 
furtherance of the aims and ideals of organized medicine. Locally, he was 
active in the Academy of Medicine of Cleveland and was President of that 
organization in 1926. He served the Ohio State Medical Association in 
many important committee assignments, as member of the House of Dele- 
gates and later as President. To the American Medical Association he 
served as member of the House of Delegates for many years. His service 
has further been freely given to tlie Cleveland Medical Library' Association 
from the years 1929 through 1938. 

Dr. Stone was a member of all his local medical organizations, in addi- 
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tion to which he has been a Fellow of the American College of Physicians 
since 1920, and a life member of the College since 1937. He was a mem- 
ber of the American Psychiatric Association and of many local medical and 
fraternal organizations. 

An intense worker, a strong supporter of the aims of organized medicine, 
an inspiring teacher, a deep student, a kindly gentleman, beloved by his 
friends and by his patients, his memory is cherished and his loss condoned 
by friends, colleagues, and patients alike. His life was one of complete 
service. He never swerved from the duties of public or private service, no 
matter how difficult the task. 

Richard Dexter, M.D., F.A.C.P. 

Cleveland, Ohio 


DR. ORAN IDNIRE CUTLER 

Dr. Oran Idnire Cutler (Associate) died September 15, 1939, at 39 years 
of age. His untimely death was the result of an automobile accident which 
occurred as he was returning from a meeting of the Los Angeles Patho- 
logical Society. 

He was born December 25, 1899, at Swedesburg, Iowa. He received 
his B.S. degree from Union College (Nebraska) and his M.D. degree from 
the College of Medical Evangelists in 1924. His intern year was served at 
the Santa Tomas Hospital, Panama, Canal Zone. He was awarded a fel- 
lowship in Pathology by the National Research Council and served one year, 
1926-27, under Dr. William Ophuls at Stanford University, and a second 
year under Dr. H. Gideon Wells at the University of Chicago; he returned to 
Chicago to serve as instructor in Dr. Wells’ department during the summer 
of 1932. With the exception of this period at Chicago, he served continu- 
ously in the Pathology Department of his Alma Mater, the College of Medi- 
cal Evangelists, Loma Linda and Los Angeles, California, from 1928 to the 
time of his death, as Instructor, Assistant Professor, Associate Professor, 
and Professor of Pathology. He was a member of the American Associa- 
tion of Pathologists and Bacteriologists, the American Society of Clinical 
Pathologists, and the Los Angeles Pathological Society, as well as his county 
and state medical societies and the American Medical Association. ^ He was 
a continuous participant in the activities of these various societies. He 
served as pathologist to the Los Angeles County Hospital, the San Ber- 
nardino County Hospital, and the Riverside County Hospital, also as Cor- 
onor’s Physician in San Bernardino County. 

His loss is keenly felt by all who have been associated with him in these 
activities. His scientific interest and integrity were of the highest order and 
all who came in contact with him felt his stimulus. His prime activities 
were those of his pathology teaching. As a teacher, he had few peers. His 
passing has been an irreparable loss to his students, his medical school, his 
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teaching and professional fellows, and to all who learned to trust him and 
depend upon him. 

Newton Evans, M.D., F.A.C.P., 

Los Angeles, Calif. 

DR. WILLIAM BURR SOPER 

Dr. William Burr Soper, medical director of the William Wirt Win- 
chester Hospital, tuberculosis unit of the New Haven Hospital, and asso- 
ciate professor of medicine in the Yale University School of Medicine, died 
in New Haven Hospital on October 30, 1939 of brain tumor. 

Dr. Soper was born at Bloomington, 111., Dec. 28, 1882. He was grad- 
uated from Yale University in 1904, and received his medical degree from 
Columbia University College of Physicians and Surgeons in 1908. While 
an undergraduate at Yale he was secretary of the Freshman Navy, and 
played on the varsity football team. He was also a member of the banjo and 
mandolin club, Psi Upsilon, and Skull and Bones. 

After receiving his medical degree Dr. Soper was an intern, 1909-11, at 
Presbyterian Hospital, New York City, and Bacteriologist and Serologist, 
1911—13. In 1913-14 he took postgraduate work in pathology at the Uni- 
versity of Freiburg, .Germany. In 1914 he became engaged in tuberculosis 
work at Saranac Lake, N. Y. He remained there until 1917 when he was 
commissioned Captain in the United States Medical Corps, being assigned 
to Base Hospital No. 2, the Presbyterian Hospital Unit from New York 
that went overseas immediately after being organized. The unit was as- 
signed to the British Expeditionary forces, taking over a hospital in Etretet, 
France. Dr. Soper was made Commanding Officer of the Unit in 1918, 
and in the same year was promoted to rank of Major. 

Upon his return to the United States in 1919 he joined the Rockefeller 
Foundation, engaged in Avork for tlie prevention of tuberculosis in France. 
At the close of this work in September, 1921, he returned to Saranac Lake 
where he remained until appointed the first director of the Bureau of Tu- 
berculosis of the New Haven Department of Health in 1926. The fol- 
lowing year, after the William Wirt Winchester Hospital was restored to 
civilian use. Dr. Soper became its medical director, in which position he was 
serving at the time of his death. Coincident with tliis appointment he be- 
came a member of the faculty of the Yale University School of Medicine in 
which he held the rank of associate professor of medicine. In addition to 
his teaching work he served as tuberculosis consultant in the Yale Depart- 
ment of University Health. In 1937 Dr. Soper was appointed to the New 
Haven Board of Health Commissioners and he served on the medical ad- 
visor}"^ committee of the Visiting Nurse Association since 1933. 

Dr. Soper was a Diplomate, American Board of Internal Medicine, mem- 
ber of his county and state medical societies, American Clinical and Clima- 
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tological Association and Interurban Clinical Club ; member and former Vice 
President of the National Tuberculosis Association; Fellow, American 
Medical Association; Fellow of the American College of Physicians since 
1933. He was the author of numerous medical articles including transla- 
tions of scientific papers from the French, and was frequently called upon to 
deliver lectures on tuberculosis. 

From the above it can be seen that Dr. Soper was a busy and hardwork- 
ing student keenly interested in the welfare of his fellow man. His friendly 
and delightful personality endeared him to all with whom he came in contact, 
and his untimely death is mourned by his medical associates, and by hosts 
of others to whom he was not only physician but friend as well. 

Charles H. Turkington, M.D., F.A.C.P., 

Governor for Connecticut 

DR. ROY GEORGE PFOTZER 

The death of Dr. Roy George Pfotzer occurred suddenly on August 9, 
1939. 

Dr. Pfotzer was born in BufiFalo on November 20, 1892; attended 
University of Buffalo, earning a degree in Chemistry; M.D., C.M., 1924 and 
D.P.H., 1924, Queens University, Faculty of Medicine; Intern, Buffalo 
City Hospital, 1924—25 ; Assistant Attending Physician, 1925-27, Attending 
Physician, 1927-30, and Associate Visiting Physician, Buffalo City Hos- 
pital; formerly Assistant Attending Physician and more recently Electro- 
cardiographer and Attending Physician, Millard Fillmore Hospital; Asso- 
ciate in Medicine, University of Buffalo School of Medicine; at one time, 
Biochemist in the Department Laboratory of the City of Buffalo; First 
Lieutenant, Sanitary Corps, U. S. Army and assigned to Red Cross Work in 
Serbia as Sanitary Officer during the World War; Member, Academy of 
Medicine of Buffalo, Erie County Medical Society, New York State Medi- 
cal Association, American Heart Association, Association for the Study of 
Internal Secretions, American Medical Association and Fellow of the Ameri- 
can College of Physicians since 1934; Diplomate, American Board of In- 
ternal Medicine. 

Dr. Pfotzer practiced Internal Medicine in Buffalo and taught in the 
Medical School most of the time. He was very active as Attending Physi- 
cian at the Millard Fillmore Hospital. 

Dr. Pfotzer’s work was of the highest type and he was an excellent 
teacher, with a most exceptional foundation. He was quite active in the 
medical life of Buffalo and his loss is deeply regretted by the whole com- 
munity. _ . _ 

Nelson G. Russell, M.D., F.A.C.P., 

Governor for Western New York 
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' DR. ARTHUR BURKE O’BRIEN 

Dr. Arthur Burke O’Brien (Associate) died at Rochester, N. Y., July 6, 
1939, as a result of an automobile accident. He was born at Ellicottville, 
N. y., January 24, 1896. After doing his pre-medical work at Niagara 
University he entered the University of Buffalo School of Medicine from 
which he graduated in 1921. He interned at St. Mary’s Hospital, 1921-22, 
and then engaged in the practice of general medicine in Rochester. He was 
appointed to the medical staff of St. Mary’s Hospital in 1923 and was ad- 
vanced to Senior Medical Attendant in 1928, the latter appointment held 
until his death. 

Dr. O’Brien was a member of the Rochester Academy of Medicine, 
Rochester Pathological Society, Monroe County Medical Association and a 
Fellow of the American Medical Association. He had been an Associate 
of the American College of Physicians since 1939. 

David B. Jewett, M.D., F.A.C.P. 
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WELCOME TO CLEVELAND 

A cordial welcome is extended to the Fellows and Associates of the American 
College of Physicians and their guests by the medical profession of the entire com- 
munity, together with the Academy of Medicine of Cleveland, the Faculty of Medi- 
cine of Western Reserve University, and the members of the staffs of the various 
hospitals in the city. Cleveland prides itself upon the spirit of its hospitalitj^ to all 
visitors and this will be particularly true as concerns so distinguished an organization 
as the American College of Physicians. All hospitals, whether participating in the 
programs or not, will be glad to receive visitors who wish to study physical equip- 
ment, organization, and services of various kinds. Western Reserve University will 
welcome visitors to the School of Medicine and the associated hospitals, as well as 
to the various related professional schools. 

As will be seen by reference to the program, certain hospitals and members of 
their staffs will actively participate in the Clinics. In addition, many of the Clinics 
will be conducted in part by distinguished visitors. The endeavor has been to 
provide a diversified and well rounded program of interest and benefit to all the 
members of the College. For this year at least, the usual Round Tables will be 
replaced by Panel Discussions. By this means, it is hoped that there will be infor- 
mality and intimacy in the conferences, between those who conduct the panels and 
those who attend them. Each Panel is so arranged as to provide coverage of the 
special fields within the scope of each particular Panel. For that reason, each 
Panel will have from two to five distinguished physicians as leaders. The freedom 
of contact with these outstanding leaders should provide much in the way of infor- 
mation and inspiration. 

The various public and private institutions of the city are deeply interested in 
welcoming to their halls the members of the College and their guests. In all of 
these, the registration badge will be sufficient for admission. The Cleveland Museum 
of Art represents more than a collection of objects. It is an institution which has a 
widespread influence in the communitj'^ through lectures, demonstrations, and other 
activities of the modern museum. The exhibits are varied and of great interest, 
including art of the classical period as well as that of modern times. The Cleveland 
Museum of Natural History, although only recently established, has a collection 
now well known throughout the world. The history of the Western Reserve is 
characteristic of the spread of culture in the new world. The U'estern Reserve 
Historical Society occupies two buildings, one at University Circle and one on East 
Boulevard. The former houses a library of over 200,000 volumes, files of newspapers 
and an extensive genealogical file. The latter contains manj’ objects of historical 
interest, including extensive Washingtoniana and the largest collection of material 
on Napoleon in this country. The Dunham Tavern, dating from the earlj’^ nine- 
teenth century, is open from 1 to 5 each afternoon except Monday, and contains 
much in the way of design, furniture and the like, to delight the hearts of those 
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interested in early Americana. The Garden Center, at University Circle, is open 
daily, except Monday, and also on Tuesday evening. An extensive horticultural 
library and exhibits are available, and .a graduate of the Cambridge School of Land- 
scape Architecture is in attendance. 

The Cleveland Medical Library Association building is on Euclid Avenue near 
the University Hospitals. Beautifully designed and equipped, it houses more than 
54,000 volumes and contains exhibits of great interest to the medical historian. 
It is open from 9:00 a.m. to 10:00. p.m. on Monday, Wednesday and Friday, and 
from 9:00 a.m. to 6:00 p.m. on Tuesday, Thursday and Saturday. 

Information as to numerous other places well worthy of a visit will be available 
at the Registration Bureau. 


GENERAL INFORMATION 

Cleveland Headquarters 

Public Auditorium — General Headquarters 
Hotel Statler — Hotel Headquarters 

The Cleveland Public Auditorium will be general headquarters for registration, exhibits, 
general sessions, panel discussions and special lectures. 

The Hotel Statler will be headquarters for Officers, Regents, Governors and members of 
the College; also headquarters for the Women’s Entertainment Committe, the President’s 
Reception and the Annual Banquet. 


Blocks Rates per day* * 

from 

Audi- Single Double 

List of Cleveland Hotels torium Room Room 


HOTEL STATLER 4 $3.00-6.00 $4.50-8.00 

Allerton Hotel 5 2.50-2.75 4.00-4.50 

Auditorium Hotel J 2.00-2.50 3.50-6.00 

Carter Hotel 4 3.00-5.00 4.50-8.00 

Cleveland Hotel 3 3.00-5.00 4.50-8.00 

Hollenden Hotel H 3.00-5.00 4.50-8.00 


* All rooms with private bath. _ . . • v 

Members should make reservations directly with hotels of their choice. Mention the 
Convention of the American College of Physicians, for rates quoted are, in some instances, 
only for this occasion. 

WHO MAY REGISTER— 

(a) All members of the American College of Physicians in good standing for 

1940 (dues, if not paid previously, may be paid at the Registration 
Bureau). 

(b) All newly elected members. 

(c) Members of the Academy of Medicine of Cleveland, without registration 

fee, upon presentation of their 1940 membership cards. 

(d) Medical students (third and fourth years only) pursuing courses at Western 

Reserve University School of Medicine, without registration fee,^ upon 
presentation of matriculation cards, or other evidence of registration at 
this institution: exhibits, morning lectures, panel discussions and general 
sessions* 

(e) House Officers of the hospitals participating in the program, without regis- 

tration fee, upon presentation of proper identification; exhibits, morning 

lectures, panel discussions and general sessions.^ tt • j c 

(f) Members of the Medical Corps of the Public Services of the United States 

and Canada, without registration fee, upon presentation of proper cre- 
dentials. 
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(g) Qualified physicians who may wish to attend this Session as visitors. Such 
physicians shall pay a registration fee of $12.00, and shall be entitled 
to one year’s subscription to the Annals of Internal Medicine (in 
which the proceedings will be published), included within such fee. 

REGISTRATION BUREAU — Temporary Registration Bureau will be open at 
the Public Auditorium on Sunday, March 31, from 2:30 to 5:00 in the afternoon, 
and 7:00 to 9:00 in the evening. The permanent Registration Bureau at the Audi- 
torium will be open daily, 8:30 a.m. to 6:00 p.m., Monday to Friday, April 1-5. 

REGISTRATION BLANKS FOR ALL CLINICS, DEMONSTRATIONS 
AND PANEL DISCUSSIONS will be sent to members of the College with the formal 
program. Guests will secure registration blanks at the Registration Bureau during 
the Session. 

BULLETIN BOARDS FOR SPECIAL ANNOUNCEMENTS will be located 
near the Registration Bureau at the Public Auditorium, and in the lobby of the 
Hotel Statler. 

TRANSPORTATION — On account of nationwide reductions in railroad fares, 
there are no convention rates any longer in effect. In many instances, however, 
reduced round trip tickets are in effect from certain localities. Physicians should 
consult their local ticket agents. 

Local transportation arrangements are in charge of the Committee on Trans- 
portation, which will issue full information at the meeting. 

Special Taxicab Rates — The following rates will apply for all Yellow Cabs upon 
presentation of the Registration Badge to the driver, and include one to four pas- 
sengers: 

From any down town hotel to Lakeside Hospital, St. Luke’s Hospital 


or Mt. Sinai Hospital _ SI. 00 

From any down town hotel to Charity Hospital .35 

From any down town hotel to St. Alexis Hospital, the Cleveland Clinic 

or City Hospital 75 

To or from any down town hotels and the Municipal Auditorium. . . .25 


THE GENERAL BUSINESS MEETING OF THE COLLEGE will be held 
at 4:45 p.m., Thursday, April 4, immediately following the general scientific program 
of the afternoon. All Masters and Fellows of the College are urged to be present. 

There will be the election of Officers, Regents and Governors, the reports of the 
Treasurer and of the Executive Secretary, and the induction to office of the new 
President, Dr. James D. Bruce, Ann Arbor, Mich. 

BOARD AND COMMITTEE MEETINGS — The following meetings are 
scheduled, as indicated. Special meetings will be announced and posted. 

A dinner meeting of the Board of Regents and of the Board of Governors will be 
held at the Hotel Statler, Sunday evening, March 31, at seven o'clock. 


COMMITTEE ON CREDENTIALS 

Sunday, March 31, 9:00 a.m Public Auditorium, Executive Secretary’s Office 

BOARD OF REGENTS 

Public Auditorium 

Sunday, March 31, 2:30 p.m. 

Tuesday, April 2, 12:00 m.* 

Friday, April 5, 12:00 m.* 
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BOARD OF GOVERNORS 
Public Auditorium 

Monday, April 1, 5:00 p.m. 

Wednesday, April 3, 12:00 m.* 

SPECIAL FEATURES 

Monday, April 1, 1940 

THE ANNUAL SMOKER will be held in the Ballroom of the Hotel Statler 
at 10:20 p.m., immediately following the evening meeting. The program, largely 
in the nature of variety and vaudeville, will be given by professionals. Light re- 
freshments and beer will be served. Admission will be limited to those who display 
the official registration badge. Fellows and Associates, local and visiting physicians 
and the technical e.xhibitors are invited to attend the Smoker as guests of the College. 
Men only. 

Wednesday, April 3, 1940 

CONVOCATION OF THE COLLEGE — 8:30 p.m.. Music Hall, Public Audi- 
torium. All Masters and Fellows of the College, and those to be received into 
Fellowship, should be present. Newly elected Fellows who have not yet been 
received into Fellowship are requested to assemble (room to be announced later) at 
7 :45 o’clock, preparatory to the formation of the procession. They will occupy 
especially reserved seats in the central section of the Music Hall, to which they will 
be conducted by the Convocation Marshal promptly at 8:30 o’clock. It is suggested 
that all appear in evening dress. 

The Convocation is open to all physicians and their families generally. A cor- 
dial invitation is also issued to such of the general public as may be interested. 

The Convocation program will include an address by the President of the 
College, the presentation of newly elected Fellows by the Secretary General, con- 
ferring of Fellowships, award of the John Phillips Memorial Medal, announcement 
of the Research Fellowships awarded for 1940 by the College, and the presentation 
of the Annual Convocation Address by Charles F. Martin, M.D., M.A.C.P., Emeri- 
tus Dean and Emeritus Professor of Medicine, McGill University Faculty of Medi- 
cine, President of the Canadian Society of Occupational Therapy, and President of 
the Art Association of Montreal, Montreal, Canada. It is particularly appropriate 
for Dr. Martin to address the College on the occasion of its Convocation. He is the 
only remaining Master of the College and he was the President of the College, 
1928-29, during the period of reorganization and shaping of new policies and destinies 
of the organization. 

The Presidential Reception, with danc.'ag, will follow in the Ballroom of the 
Hotel Statler one-half hour after the termination of the exercises.^ Newly inducted 
Fellows should sign the Roster and secure their Fellowship Certificates during the 
Reception at the Hotel Statler. 

Thursday, April 4, 1940 

THE ANNUAL BANQUET OF THE COLLEGE will be held in the Ballroom 
of the Hotel Statler at eight o’clock, Thursday evening. Dr. Howard T. Karsner, 
General Chairman of the Twenty-fourth Annual Session of the College, will be the 
Toastmaster. The address of the evening will be given by Mr. Grove Patterson, 
Editor of the Toledo Blade. Mr. Patterson is well known as an interesting and 
entertaining speaker. His address is entitled, “Peeps at the Presidents, referring, 
of course, to the Presidents of the United States. 


Buffet luncheon served. 
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All members of the College, physicians of Cleveland and visitors attending the 
Session, with their families and friends, are cordially invited. Tickets should be 
purchased at the Registration Bureau by Wednesdaj'^ afternoon — price, $4.00. 

PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

The headquarters of the Women’s Entertainment Committee will be located 
in the Pine Room, mezzanine floor, Hotel Statler. Each visitor will receive a 
program of the activities planned for her entertainment by the Committee. A 
secretary will be in charge to assist visitors in arranging their program. Visiting 
women are requested to register immediately after arrival. Information concerning 
theaters, restaurants and places of entertainment will be available at the registration 
desk. 

Members of the Committee will be at the place of registration and will wish to 
do everything in their power to make the visit to Cleveland pleasant and memorable. 
Inasmuch as the places available for certain of the events are limited, it is urgentl}' 
requested that each Fellow or Associate, who will be accompanied by ladies, return 
the card accompanying the program, as promptly as possible. It is necessary for 
the Committee to conclude its arrangements in advance of the time of meeting. 

Upon registration, the ladies are requested to confirm any reservations they 
have made and to make such additional reservations as they wish. 

Monday, April 1, 1940 
Morning: Registration, Hotel Statler. 

Afternoon: 4:00 to 5:30 o'clock. Complimentary tea at the Women’s City Club, 
Bulkley Building, Euclid Avenue, two blocks east of Hotel Statler. 

Tuesday, April 2, 1940 

Afternoon: 12:30 p.m. Luncheon and Style Show, The Higbee Company, Public 
Square, nine short blocks from Hotel Statler. $1.25 per person. 

Wednesday, April 3, 1940 

Noon: “Brunch” at Wade Park Manor, followed by Playlet, “Mr. Godey Presents.” 
Tickets; $1.50. Wade Park Manor is about four miles from Hotel Statler and 
can be reached by street car or taxicab. 

Nearby are the Cleveland Museum of Art and the Garden Center. Regis- 
tration badges admit to both, and visitors are welcome. 

Evemng: 8:30 p.m. Convocation in Music Hall of Public Auditorium, followed by 
President’s Reception in Ballroom of Hotel Statler. 

Thursday, April 4, 1940 

Afternoon: 3:00 to 5:00 o’clock. Complimentary tea at Cleveland Skating Clubj 
2106 East 130th Street, and amateur exhibition of figure skating. Transporta- 
tion by taxicab will be provided. Limited to 200 guests. 

Evening: 8:00 p.m. Annual Banquet of the College, Ballroom, Hotel Statler. 
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SPECIAL FEATURES 
(Concluded) 

' THE EXPOSITION AND TECHNICAL EXHIBIT will be located on the 
main floor of the Cleveland Public Auditorium. 

By official action of the Board of Regents of the College, the technical exhibits 
have been raised to a higher level of excellence through the elimination of all irrele- 
vant and non-scientific entries. The rules adopted governing this Exhibit are as 
follows: 

(1) Exhibitors shall be admitted on invitation only; 

(2) The initial approved "Invitation List” shall be made up by the Committee 

and the Executive Secretary. Both the firm and the product must be 
approved. Preference shall be given to exhibits of a scientific nature, 
such as pharmaceuticals, equipment and medical books; 

(3) Additions to the initial approved "Invitation List" may be made by the 

Committee after application by firms, with the requirement that they 
submit complete literature concerning their products and their organi- 
zation ; 

(4) The "Invitation List” may be revised annually on the recommendation of 

the Committee. 

The Committee on Exhibits has approved each exhibit before extending invi- 
tations. Members and visiting physicians will find these exhibits more interesting 
and more beneficial than the usual "commercial exhibit.” The exhibits have been 
selected because they are particularly representative of the interests of Internal 
Medicine and its allied specialties. Here conveniently assembled will be the leading 
medical books, pharmaceuticals, apparatus and appliances, specialized physicians' 
furniture and other products, making up much of the important armamentarium 
of medical practice. Each doctor should take advantage of this opportunity to 
inspect the latest developments in these lines, not only for the educational and 
practical value they offer, but also to demonstrate their interest in and courtesy 
toward these allies of the medical profession and of the College. These exhibitors 
and their displays merit some special attention on the part of our members because 
they make a large contribution, educational as well as financial, to the Annual 
Sessions of the College. Special intermissions in the general program have been 
arranged, providing additional time for the inspection of exhibits. 

LIST OF EXHIBITORS 
(Not yet complete) 

Jones Metabolism Equipment Company, Chicago, III.. 

The G, F. Harvey Company, Saratoga Springs, N. Y 
The Williams & Wilkins Company, Baltimore, Md.. . . 

Frober-Faybor Co., Cleveland, Ohio 

Hille Laboratories, Chicago, III 

John Wyeth & Bro., Inc., Philadelphia, Pa 

W. B. Saunders Company, Philadelphia. Pa 

Kalak Water Co. of New York, Inc., New York, N. Y 

Davies, Rose & Co., Ltd., Boston, Mass 

Cameron Surgical Specialty Co., Chicago, 111 

Parker, White & Heyl, Inc., Danbury, Conn 

American Hospital Supply Corporation, Chicago, III.. 
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Cambridge Instrument Co., Inc., New York, N. Y 

Ralston Purina Company, Inc., St. Louis, Mo 

Mallinckrodt Chemical Works, St. Louis. Mo 

The Macmillan Company, New York, N. Y 

Paul B. Hoeber, Inc., New York, N. Y 

Devereux Schools, Inc., Berwyn, Pa 

Becton, Dickinson & Co., Rutherford, N. J 

The Cream of Wheat Corporation, Minneapolis, Minn 

Merck & Co. Inc., Rahway, N. J 

W. F. Prior Company, Inc., Hagerstown, Md 

Ayerst, McKenna «& Harrison (U. S.) Limited, Montreal, Que., Canada 

Cameron Surgical Specialty Co., New York, N. Y 

Schering Corporation, Bloomfield, N. J 

The C. V. Mosby Companj^ St. Louis, Mo 

The Arlington Chemical Company, Yonkers, N. Y 

Medical Case History Bureau, New York, N. Y 

Warren E. Collins, Inc., Boston, Mass 

Burroughs Wellcome & Co. (U. S. A.) Inc., New York, N. Y 

Frederick Stearns & Company, Detroit, Mich 

J. B. Lippincott Company, Philadelphia, Pa 

Lederle Laboratories, Inc., New York, N. Y 

General Electric X-Ray Corporation, Chicago, 111 

Eli Lilly & Company, Indianapolis, Ind 

LaMotte Chemical Products Company, Baltimore, Md 

Smith, Kline & French Laboratories, Philadelphia, Pa 

Gerber Products Company, Fremont, Mich 

Oxford University Press, New York, N. Y 

Vegex, Incorporated, New York, N. Y 

E. R. Squibb & Sons, New York, N. Y 

The Muller Laboratories, Baltimore, Md 

Sanborn Company, Cambridge, Mass 

Winthrop Chemical Company, Inc., New York, N. Y 

The Maltine Company, New York, N. Y 

Riedel-de Plaen, Inc., New York, N. Y 

Petrolagar Laboratories, Inc., Chicago, 111 

Bilhuber-Knoll Corp., Orange, N. J 

Charles B. Knox Gelatine Co., Inc., Johnstown, N. V 

Lea & Febiger, Philadelphia, Pa 

Ciba Pharmaceutical Products, Inc., Summit, N. J 

Kellogg Company, Battle Creek, Mich 

F. A. Davis Company, Philadelphia, Pa 

S. M. A. Corporation, Chicago, III 

D. Appleton-Century Co., Inc., New York, N. 

H. J. Heinz Company, Pittsburgh, Pa 

Doak Company, Incorporated, Cleveland, Ohio 

Parke, Davis & Company, Detroit, Mich 

Mead Johnson & Companj^ Evansville, Ind 

The Wm. S. Merrell Company, Cincinnati, Ohio 

Thomas Nelson & Sons, New York, N. 

Scientific Sugars Co., Columbus, Ind 

Picker X-Ray Corporation, New York, N. 

Gradwohl Laboratories, St. Louis, Mo 

The Medical Bureau, Chicago, III 

Laborator}^ Nativelle, New York, N. 

The E. L. Patch Company, Boston, Mass 


13 

14 

15 

18 

19 

20 

, . . 21-22 

23 

, . . 24-25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37-38-39 
.. 40-41 
. . 42-43 

44 

. . 45-46 

47 

48 

49 

. . 50-51 

52 

53 

. . 54-55 

56 

57 

.... 58 
.... 59 
.... 60 
.... 63 
. 64-65 
. . . . 66 
.... 67 
. ... 68 
. ... 69 
. ... 70 
. ... 72 
. ... 73 
. 74-75 
. . . . 76 
. . . . 77 
. ... 78 
. ... 79 
. ... 80 
, ... 81 
, ... 82 
. ... 83 



OUTLINE OF CLEVELAND SESSION 
Municipal Auditorium events are indicated in bold type 


PROGRAM OF THE CLEVELAND MEETING 


1543 




1544 


PROGRAM OF THE CLEVELAND MEETING 


GENERAL SESSIONS 

The program of the General Sessions offers as usual a wide variety of subjects, 
each chosen because of its current interest and importance. In every instance, the 
speaker has a personal interest in his subject and can be counted upon to present 
new and important material. The College is fortunate in having a high percentage 
of the speakers from its own membership and in welcoming new guests to its program. 

With the cooperation of the Surgeons General of the Army and Navy, one 
session has been arranged to present various matters of military interest to all in 
view of present-day conditions. Included are papers on aviation and submarine 
medical problems. 

Among the newer topics to be presented are the relation of the endocrines to 
edema formation; the occurrence of vitamin deficiencies in gastrointestinal condi- 
tions and the very suggestive new work on the use of agents obtained from soil 
microorganisms in the treatment of experimental infections. Treatment is well 
represented by papers on the surgical therapy of hypertension; a report on the newest 
drug of the sulfapyridine type, also on one of the newer respiratory stimulants. 
In the final session four papers on psychosomatic medicine are grouped together to 
form an authoritative symposium. 

The mention of these few papers neglects the many other equally important 
papers in other fields of medicine. 


GENERAL SESSIONS PROGRAM 
Cleveland Public Auditorium 


FIRST GENERAL SESSION 

Monday Afternoon, April 1, 1940 
Presiding Officer 

Howard T. Karsner, F.A.C.P., Cleveland, Ohio 

p.m. 

2:30 Addresses of Welcome: 

Howard T. Karsner, F.A.C.P., General Chairman, Twenty-fourth 
Annual Session; Professor of Pathology and Director of Institute of 
Pathology, Western Reserve University. 

Hon. Harold H. Burton, Mayor of the City of Cleveland. ^ 
Winfred G. Leutner, President of Western Reserve University. 
Parke G. Smith, President of the Ohio State Medical Society. ^ 
Russell L. Haden, F.A.C.P., President, The Academy of Medicine o 

Cleveland. nr ... 

Torald Sollmann, F.A.C.P., Dean, School of Medicine, Western 

Reserve University. 

Response to Addresses of Welcome; r nt, • 

0. H. Perry Pepper, F.A.C.P., President, American Collep of Physi- 
cians; Professor of Medicine, University of Pennsylvania. 

3:45 INTERMISSION. 

4:00 Specialization in General Medicine. _ . , tt • 

William B. Breed, F.A.C.P., Associate in Medicine, Harvard Univer- 
sity Medical School; Physician, Massachusetts General , Hospital , 
Boston, Mass. 
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4:20 Postgraduate Education. 

Hugh J. Morgan, F.A.C.P., Professor of Medicine, Vanderbilt Univer- 
sity School of Medicine, Nashville, Tenn. 

4:40 The First Four Years of the American Board of Internal Medicine and Its 
Apparent Influence on Medical Education and Practice. 

Ernest E. Irons, F.A.C.P., Clinical Professor of Medicine and Chair- 
man of Department, Rush Medical College; Chairman, American 
Board of Internal Medicine; Chicago, 111. 

5:00 ADJOURNMENT. 


SECOND GENERAL SESSION 
Monday Evening, April 1, 1940 
Presiding Officer 

James D. Bruce, F.A.C.P., Ann Arbor, Mich. 

SYMPOSIUM ON MILITARY MEDICINE 

p.m. 

8:00 Medical Problems Encountered in Military Service. 

Col. Charles C. Hillman, M.C., U.S.A. (F.A.C.P.). 

8:20 Epidemiology in the Army. 

Lt. Col. James S. Simmons, M.C,, U.S.A. (F.A.C.P.). 

8:40 Organization and Administration of the Medical Department. 

Lt. Col. Charles B. Spruit, M.C., U.S.A. (By invitation.) 

9:00 Developments in Aviation Medicine. 

Capt. Harry G. Armstrong, M.C., U.S.A. (Associate, A.C.P.). 

9:20 Tetanus Toxoid Immunization in the U. S. Navy. 

CoMDR. W. W. Hall, M.C., U.S.N. (F.A.C.P.). 

9:40 Physiological Effects of Increased Barometric Pressure; Application of Find- 
ings to Clinical Medicine. 

Lt. Albert R. Behnke, M.C., U.S.N. (By invitation.) 

10:00 ADJOURNMENT. 

10:20 o’clock 
SMOKER 

Ballroom, Hotel Statler 

A diverting and amusing program has been arranged. Admission by registra- 
tion badge. Men only. 


THIRD GENERAL SESSION 
Tuesday Afternoon, April 2, 1940 
Presiding Officer 

J. Morrison Hutcheson, F.A.C.P., Richmond, Va. 

p.m. 

2:00 Results of Treatment of Essential Hypertension: Medical versus Surgical. 

E. V. Allen, F.A.C.P., Associate Professor of Medicine, University of 
Minnesota (Mayo Foundation); Chief of Section in Division of 
Medicine, Mayo Clinic; Rochester, Minn., and 
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A. W. Adson (by invitation), Professor of Neurosurgery, University of 
Minnesota (Mayo Foundation); Chief of Department of Neuro- 
surgery, Mayo Clinic; Rochester, Minn. 

2:30 Prevention of Pernicious Anemia — Recognition of the Latent Stage in 
Relatives. 

John M. Askey, F.A.C.P., Assistant Professor of Clinical Medicine, 
University of Southern California School of Medicine, Los Angeles, 
Calil. 

2 :45 Endocrine Abnormalities in Puberty. 

Joseph C. Aub (by invitation), Associate Professor of Medicine, Har- 
vard University Medical School, Boston, Mass., and 

Ira Nathanson (by invitation), Boston, Mass. 

3:15 A Study of the Acute Leukoses. 

Joseph Kaufmann, F.A.C.P., Assistant Professor of Medicine, McGill 
University Faculty of Medicine, Montreal, Que., Canada, and 

Louis Lowenstein (by invitation), Montreal, Que., Canada. 

3:35 INTERMISSION. 

4:00 Pancreatitis: An Analysis of Types and Causes. 

Kenneth M. Lynch, F.A.C.P., Professor of Pathology and Vice Dean, 
Medical College of the State of South Carolina, Charleston, S. C. 

4:15 Changes in the Human Heart During Growth and Hypertrophy. 

Joseph T. Wearn, F.A.C.P., Professor of Medicine, Western Reserve 
University School of Medicine, Cleveland, Ohio. 

4:35 Pathogenesis of Banti’s Disease. 

William P. Thompson (Associate, A.C.P.), Assistant Professor of Medi- 
cine, Columbia University College of Physicians and Surgeons, 
New York, N. Y. 

5:00 ADJOURNMENT. 


FOURTH GENERAL SESSION 

Wednesday Afternoon, April 3, 1940 
Presiding Officer 

Allen A. Jones, F.A.C.P., Buffalo, N. Y. 

p.m. 

2 :00 Hematological Aspects of Space Consuming Lesions of the Bone^ Marrow. 

Stacy R. Mettier, F.A.C.P., Associate Professor of Medicine, Univer- 
sity of California Medical School, San Francisco, Calif. ^ 

2:15 The Comparative Effectiveness of Sulfathiazol and Sulfapyridme in neu 

mococcic Pneumonia. . . . 

H. F. Flippin (Associate, A.C.P.), Instructor in Medicine, University 
of Pennsylvania School of Medicine and Graduate Sc loo o e i 

cine, Philadelphia, Pa., and . • 

Leon Schwartz (by invitation). Assistant Instructor m e icine. 
University of Pennsylvania, Philadelphia, Pa. 

2:30 The Treatment of Ulcerative Colitis with Sulfanilamide. ^ ^ 

E. N. Collins, F.A.C.P., Head, Section on Gastrointestinal Diseases, 
Cleveland Clinic, Cleveland, Ohio. 
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2:50 Concerning the Correlation of the Pathology and Symptoms of Coronary 
Artery Disease. 

Fred M. Smith, F.A.C.P., Professor and Head of Department of Theory 
and Practice of Medicine, State Universit}^ of Iowa College of 
Medicine; Editor-in-Chief, American Heart Journal; Iowa City, 
Iowa. 

3:10 Malarial Coma. 

Conley H. Sanford, F.A.C.P., Professor of Medicine and Chief of 
Division of Medicine, University of Tennessee College of Medicine, 
Memphis, Tenn. ; 

P. T. Crawford (Associate, A.C.P.), Memphis, Tenn,, and 

Otis S. Warr, Jr. (by invitation), Memphis, Tenn. 

3:30 INTERMISSION. 

4:00 Role of Pituitary in Edema of Nephritis. 

Frank H. Robinson* (Associate, A.C.P.), Jamestown, N. Y., and 

Lee E. Farr (bj'^ invitation), Associate in Medicine, The Rockefeller 
Institute for Medical Research, New York, N. Y. 

4:20 The Role of the Gonadal and Adrenal Cortical Hormones in the Production 
of Edema. 

George W. Thorn, F.A.C.P., Associate Professor of Medicine, Johns 
Hopkins University School of Medicine, Baltimore, Md. 

4:40 The Relation of Listerella to Human Infection. 

Louis A. Julianelle (by invitation). Associate Professor of Applied 
Bacteriology and Immunology, Washington University School of 
Medicine, St. Louis, Mo. 

5:00 ADJOURNMENT. 


ANNUAL CONVOCATION 
Wednesday Evening, April 3, 1940 


8:30 o’clock 

Music Hall, Public Auditorium 

All members of the profession and the general public are cordially invited. No 
special admission tickets will be required. 

1. The President’s Address. 

O. H. Perry Pepper. 

2. Presentation of Newly-Elected Fellows and Recital of the Pledge. 

George Morris Piersol, Secretarj'’-General. 

3. Presentation of John Phillips Memorial Medal for 1939-40. 

4. -Announcement of Research Fellows of the College for 1940. 

5. Convocational Address: 

Charles F. Martin, M.A.C.P., Emeritus Dean and Emeritus Professor 
of Medicine, McGill University Faculty of Medicine; President, 
Alexandra Hospital; President, Canadian Society of Occupational 
Therapy; President, Art Association of hlontreal, Montreal, Que., 
Canada. 

* Deceased since program assignment. 



1548 


PROGRAM OF THE CLEVELAND MEETING 


President's Reception 

The Reception and Dance will follow one-half hour after the completion of this 
program, and will be held in the Ballroom of the Hotel Statler. Newly-inducted 
Fellows should sign the Roster and secure their Fellowship Certificates during the 
Reception at the Hotel Statler. 


FIFTH GENERAL SESSION 
Thursday Afternoon, April 4, 1940 
Presiding Officer 

Charles H, Cooke, F.A.C.P., Asheville, N. C. 

p.m. 

2:00 Industrial Medicine as a Specialty and Its Relation to General Practice. 

George H. Gehrmann, F.A.C.P., Medical Director, E. I. duPont de 
Nemours and Company, Wilmington, Del. 

2:20 The Effect of Specific Agents Extracted from Soil Microorganisms upon 
Experimental Bacterial Infections. 

Ren6 J. Dubos (by invitation), Associate Member, Rockefeller Insti- 
tute for Medical Research, New York, N. Y. 

2:50 Vitamin Deficiencies and Gastrointestinal Disease. 

Thomas T. Mackie, F.A.C.P., Assistant Clinical Professor of Medicine, 
Columbia University College of Physicians and Surgeons, New 
York, N. Y. 

3:10 Vitamins and Peptic Ulcer. 

Henry Field, Jr. (by invitation), Associate Professor, of Internal 
Medicine, University of Michigan, Ann Arbor, Mich.; 

William D. Robinson (by invitation), Ann Arbor, Mich.; and' 

Daniel Melnick (by invitation), Ann Arbor, Mich. 

3:30 INTERMISSION. 

4:00 The Importance of Allowing Time for “Physiological Adjustment” in Estab- 
lishing the Diet in Diabetes. 

R. R. Snowden, F.A.C.P., Associate Professor of Medicine, University 
of Pittsburgh School of Medicine, Pittsburgh, Pa. 

4:15 The Clinical Significance of Iron in the Blood. 

Reginald Fitz, F.A.C.P., Wade Professor of Medicine, Boston Univer- 
sity School of Medicine, Boston, Mass. 

4:30 Observations upon the Effect of Coramine in Certain Cardiac States. 

William D. Stroud, F.A.C.P., Professor of Cardiology, University of 
Pennsylvania Graduate School of Medicine, Philadelphia, Pa., and 

Paul H. Twaddle (by invitation), Morris W. Stroud, Jr. Fellow in 
Cardiology, Pennsylvania Hospital, Philadelphia, Pa. 

4:45 ADJOURNMENT, to be followed by 

ANNUAL BUSINESS MEETING 

The Annual Business Meeting of the College will be held imm^iately after the 
last paper. All Masters and Fellows are urged to be present. Official reports wi 
be made by the Treasurer and the Executive Secretary; new Officers, Regents and 
Governors will be elected, and the President-Elect, Dr. James D. Bruce. Ann Ar or, 
Mich., will be inducted into office. 
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THE ANNUAL BANQUET OF THE COLLEGE 
Thursday Evening, 8:00 o’Clock 
Ballroom, Hotel Statler 
(Procure Tickets at the Registration Bureau) 
Consult Special Banquet Program 

Toastmaster: Howard T. Karsner, F.A.C.P., Cleveland, Ohio. 
Address: “Peeps at the Presidents.” 

Mr. Grove Patterson, Editor, Toledo Blade, Toledo, Ohio. 


SIXTH GENERAL SESSION 
Friday Afternoon, April 5, 1940 
Presiding Officer 

Gerald B. Webb, F.A.C.P., Colorado Springs, Colo. 

p.ni. 

2:00 Social Components in Medicine. 

Edward L. Bortz, F.A.C.P., Associate Professor of Medicine, Univer- 
sity of Pennsylvania Graduate School of Medicine, Philadelphia, Pa. 

2:20 Illness in Families as Influenced by a Combined Medical, Psychiatric and 
Social Approach. 

Henry B. Richardson, F.A.C.P., Associate Professor of Clinical Medi- 
cine, Cornell University Medical College, New York, N. Y. 

2:40 Emotion and Bodily Changes — ^A Survey of Recent Psychosomatic Studies. 

H. Flanders Dunbar (by invitation), Associate in Psychiatry, Colum- 
bia University; Editor, Psychosomatic Medicine, New York, N. Y. 

3:00 The Treatment of Illness of Emotional Origin by the Internist. 

Edward Weiss, F.A.C.P., Professor of Clinical Medicine, Temple Uni- 
versity School of Medicine, Philadelphia, Pa. 

3:20 Post Hyperthyroid Conditions. 

Henry M. Thomas, Jr., F.A.C.P., Associate in Medicine, Johns Hop- 
kins University School of Medicine, Baltimore, Md. 

3:40 Blood Cholinesterase in Rheumatic Fever. 

Mark P. Schultz, F.A.C.P., Surgeon, U. S. Public Health Service, 
Washington, D. C. 

4:05 Observations Relative to Prolonged Partial Occlusion of the Small Intes- 
tine. 

Lay Martin, F.A.C.P., Associate in Medicine, Johns Hopkins Univer- 
sity School of Medicine, Baltimore, Md. 

4:25 Tularemic Pneumonia. 

G. Gill Richards, F.A.C.P., Visiting Physician, Dr. W. H. Groves, 
Latter-Daj' Saints Hospital; Member, American Board of Internal 
Medicine; Salt Lake City, Utah. 

4:40 Bronchostenosis Complicating Allergic and Infectious Asthma. 

Louis E. Prickman, F.A.C.P., Assistant Professor of Medicine, Uni- 
versity of Minnesota (Mayo Foundation) ; Consultant, Mayo Clinic, 
Rochester, Minn.; and 

Herman J. Moersch, F.A.C.P., Associate Professor of Medicine, Uni- 
versity of Minnesota (Mayo Foundation), Rochester, lUinn. 

5:00 ADJOURNMENT. 
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MORNING LECTURES 

The Lectures have been of increasing popularity and are being scheduled this 
year between 10:00 a.m. and 12:00 m., daily, from Tuesday to Friday, inclusive. 
An hour is assigned to each, which permits the lecturer to complete a rounded dis- 
cussion of his subject. It is true they conflict with the Clinics, but they offer a very 
different type of presentation and undoubtedly the Lectures will appeal to many 
of the members. 

Each of the lecturers is an authority on the subject he will present. The topics 
are varied; each is important and lends itself to presentation as a well-balanced 
review. The colored motion pictures of the Growth of the Chick Embryo is a 
different type of presentation of fascinating interest. 

The Lectures will be open to all members and guests of the College. 

Admission by regular registration badge. 

Tuesday Morning, April 2, 1940 
Public Auditorium 
Presiding Officer 

Maurice C. Pincoffs, F.A.C.P., Baltimore, Md. 

a.m. 

10:00 The Diagnosis of Leukemia. 

Louis Hamman, F.A.C.P., Associate Professor of Clinical Medicine, 
Johns Hopkins University School of Medicine, Baltimore, Md. 

11:00 The Differential Diagnosis of Coronary Insufficiency. 

William J. Kerr, F.A.C.P., Professor of Medicine and Chairman of 
Department of Medicine, University of California Medical School; 
Member, American Board of Internal Medicine; San Francisco, 
Calif. 


Wednesday Morning, April 3, 1940 
Public Auditorium 
Presiding Officer 

George Morris Piersol, F.A.C.P., Philadelphia, Pa. 

a.m. 

10:00 Thyroid Disease. . . 

James Howard Means, F.A.C.P., Jackson Professor of Clinical Medi- 
cine, Harvard University Medical School; Chief of Medical Services, 
Massachusetts General Hospital, Boston, Mass. 

11:00 Problems of Acute Infections. _ . 

John H. Musser, F.A.C.P., Professor of Medicine, Tulane Universi y 

of Louisiana School of Medicine, New Orleans, La. 

Thursday Morning, April 4, 1940 
Public Auditorium 
Presiding Officer 

Edward L. Bortz, F.A.C.P., Philadelphia, Pa. 

10:00 Clinical Manifestations of Nicotinic Acid and Riboflavin Deficiency (P 
lagra). 
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V. P. Sydenstricker, F.A.C.P., Professor of Medicine, University of 
Georgia School of Medicine; Physician-in-Chief, University Hospi- 
tal, Augusta, Ga. 

11:00 The Growth and Development of Chick Embryos (Motion Picture). 

Bradley M. Patten (by invitation). Professor of Anatomy, University 
of Michigan, Ann Arbor, Mich. 

Friday Morning, April 5, 1940 
Public Auditorium 
Presiding Officer 

James E. Paullin, F.A.C.P., Atlanta, Ga. 

a.m. 

10:00 Polycythemia. 

Russell L. Haden, F.A.C.P., Chief of Medical Division, Cleveland 
Clinic, Cleveland, Ohio. 

11:00 Hypotension. 

A. B. Brower, F.A.C.P., Cardiologist and Member of Senior Medical 
Service, Miami Valley Hospital; Member of Senior Medical Staff, 
St. Elizabeth Hospital, Dayton, Ohio. 

PANEL DISCUSSIONS 

The President of the College and the Cleveland Committee on Arrangements 
have replaced the Round Tables with Panel Discussions at this Session. Instead 
of having one leader, several distinguished authorities in each of the fields will con- 
duct the discussions. They have been requested to open the discussions promptly 
and to terminate them sharply at the expiration of the hour. 

The Panel Discussions will be held from 1:00 p.m. to 2:00 p.m. on Tuesday, 
Wednesday, Thursday and Friday in the Cleveland Public Auditorium. 

The leaders are prepared to discuss any phase of the subject which has been 
assigned to them. When application is made for tickets, it is suggested that the 
applicant submit in writing any question or phase of the subject which he especially 
wishes discussed. Questions may also be submitted at least twenty-four hours 
before the discussion to the General Chairman. A certain number of these request 
questions may not be answered on account of lack of time. Leaders will answer 
those questions which seem to be most in demand. 

Members should make application for Panel tickets on the regular application form 
accompanying the formal program, or at the Registration Bureau at the Public Audi- 
torium. 

PROGRAM OF SPECIAL CLINICS AND DEMONSTRATIONS 

The staffs of seven hospitals will participate and there will be in many instances 
especially invited distinguished visitors to give clinics. There are eleven audi- 
toriums available with a total capacity of 2,312, They vary in seating capacity 
from 60 to 400 and it will therefore be advisable to make reservations, at least for 
the smaller places, as soon as the formal program is received. 

In addition to the clinics, there will be talks on research problems of clinical 
interest and on recent advances in some of the fields. This is especially true of the 
one morning session at the Babies and Childrens Hospital. 

Details of the clinics and demonstrations will be given in full in the formal 
program. 
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Special taxicab rates have been arranged between hotels and hospitals. 

It will be necessary to limit admission by ticket only, otherwise there is danger 
that those who might wish to attend will be disappointed. Overcrowding will not 
be permitted. Registration blanks for the clinics and demonstrations will be dis- 
tributed to all members with the formal program. These registration blanks should 
be filled out and returned to the Executive Secretary of the College at Philadelphia. 
He will select the appropriate tickets and hold them for members at the Registration 
Bureau in Cleveland. Reservations by mail cannot be made after March 22, but 
they may be made in person at the Registration Bureau not later than the evening 
preceding the clinic desired. Guests are urged to register for the clinics immediately 
after arrival in Cleveland. 



CLEVELAND 

WHERE WE MEET 

Cleveland, originally a trading post at the mouth of the Cuyahoga 
River, has developed as the industrial center of the historic “ Western Re- 
serve.” This tract of land was part of the original Connecticut charter 
granted in 1662 by Charles II for the whole area between the forty-first and 
forty-second parallels extending westward to the Pacific Ocean. In 1786 
Connecticut released to the United States title to all except one area which 
she reserved for herself and called the Connecticut Western Reserve. This 
extended for 120 miles west from the Pennsylvania border, or approximately 
to the present city of Sandusky and just south of Akron and Youngstown. 

Cleveland was developed as a planned real estate venture at the time of 
the great western trek into the Ohio country after the Revolution. The 
Public Square was laid out in 1796 by Moses Cleveland, Yale graduate and 
attorney. A group of hardy New England Yankees formed the Connecticut 
Land Company and raised a sum of $1,200,000. They were a group of 
substantial citizens whose names have been handed down to succeeding 
generations and whose descendants are still among the first families of 
Cleveland. Among them was Samuel Mather, Jr. who was the direct 
forebear of the Samuel Mather who built the present $2,500,000 medical 
school. 

Cleveland grew rapidly because it was the natural meeting place for iron 
ore, coal and limestone. The Great Lakes iron ore deposits are the largest 
and richest in the world, some (hematite) containing 70 per cent of iron. 
Iron and steel have been Cleveland’s leading industries since 1828 when the 
first smelter was established. At present her capacity is over 3,000,000 
tons of pig iron annually. The first cargo of iron ore from Lake Superior 
entered Cleveland’s harbor in 1852. In 1939 The Lake Carriers Associa- 
tion registered 303 ore boats, two-thirds of them over 10,000 tons. Ore by 
boat and coal by train meet at Cleveland blast furnaces. Huge unloaders 
take the ore from the ships almost a carload at a time, over 10,000 tons 
an hour. Today a greater annual tonnage comes from the Great Lakes to 
Cleveland than that of Liverpool and more than all of the French ports 
combined. There are fourteen miles of lakefront protected by a breakwater 
about six miles long; and extensive docks along the Cuyahoga River banks. 
The steel industry’s leading technical society. The American Society for 
Metals, with 10,000 members, has its headquarters in Cleveland and will 
hold its annual “ Metal Congress ” in Cleveland in 1940 with an anticipated 
attendance of 30,000. 

Cleveland industry has become most diversified, having at present 3,000 
industrial plants with an aggregate annual payroll in excess of $200,000,000 
and products with an annual value of $1,000,000,000. Cleveland leads in 
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the production of all manner of iron and steel products, hardware, paint, 
malleable castings, electrical machinery and lamps, sewing machines, trac- 
tors and auto parts, multigraphs, telescopes, and readymade clothing. The 
National Electric Lamp Division of the General Electric Company has a 
75-acre plant located in East Cleveland and has an elaborate research lab- 
oratory in all forms of illumination, some of real significance to medicine. 
There is hardly a city on the earth where Cleveland-made goods will not 
be found or a country whose goods are not imported to Cleveland. At least 
two-thirds of the nation’s industries are represented in the city. 

Cleveland also is the headquarters of the Fourth Federal Reserve Dis- 
trict and as such is the financial center of this American Ruhr, the midwest 
manufacturing district including Pittsburgh, Youngstown, Toledo and De- 
troit, as busy and rich a territory as there is on the face of the earth. This 
Federal Reserve District is exceeded only by New York and Chicago in the 
United States in the volume of business. 

Cleveland is a natural transportation center. It is easy to reach by rail, 
water, air or motor. Trunk railroad lines, motor coach and airlines enter 
the city from all major travel centers. The New Union Passenger Ter- 
minal on the Public Square is one of the world’s finest. This great building 
and its companion group have been called a " City Within a City.” It is 
continuous with the Cleveland Hotel and five minutes walk from the Con- 
vention Hall. From this, Cleveland’s famous Mall extends to the lake front, 
a $40,000,000 development covering 17 acres for a group of public buildings. 

Cleveland’s 1,040 acre airport is the largest municipally owned aviation 
field in the country and the usual site of the National Air Races. The 
Eastern Division headquarters of the transcontinental day and night mail 
route is located on the main field. Passenger and express service is avail- 
able to every point in the country. The second field is occupied by the Ohio 
National Guard flying unit. The average ship movement is 3,500 per month. 
The port has twelve hangars. Service is available for all types of ships and 
motors. A visit to the Airport at night is most interesting. Planes may 
be seen landing and taking off by the light of a 500,000,000 candle power 
flood light. 

The Metropolitan Park System of Greater Cleveland combines into one 
continuous outer encircling parkway the more important valleys and glens 
in Cuyahoga County and parts of the neighboring counties. Nine park 
reservations are included in the project which consists of approxirnately 90 
miles of parkway and 15,000 acres of grounds. Two golf courses in Rocky 
. River Valley are included in the system. 

Education 

Western Reserve University was established in 1826 at Hudson twenty 
miles to the south; and in 1882 moved to Cleveland leaving the academy at 
Hudson. Department after department was added until now Western 
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Reserve University has 16 colleges and 15,000 students including downtown 
Cleveland College. The Medical School referred to above is one of the 
newest and best college medical buildings in the world and is placed in the 
center of a complete hospital group representing an investment of $13,000,- 
000. Western Reserve has the only medical school in Northern Ohio, hav- 
ing absorbed two or more older medical schools during its growth. The 
famous University Circle at East 107th Street and Euclid Avenue, 3h miles 



Cleveland City Hospital Group. 


east of the Public Square, includes in addition to the above the Art Museum, 
Severance Hall, the Medical Library, the Historical Museum and the Case 
School of Applied Science. In addition to Western Reserve University and 
Case School, Cleveland has John Carroll University, Fenn College, 300 public 
and parochial schools and a group of special institutes for vocational train- 
ing. The Art Museum is an architectural gem in a colorful setting viewed 
from Euclid Avenue across the lagoon. Over 300,000 people visit the 
Museum annually. The city’s cultural maturity is attested further by the 
community interest in the drama. The Play House at East 86th Street 
provides an outlet for local talent. 

The Cleveland Orchestra has done much to carry the story of Cleveland’s 
educational and cultural progress to the rest of the world. This famous 
musical organization has given concerts in more than half the states in the 
Union and in Cuba and Canada. Severance Hall at University Circle is the 
new $2,500,000 home of the Orchestra. 

Unique among medical facilities in American cities is the Allen Memorial 
Medical Library building at the corner of Adelbert Road and Euclid Avenue. 
This monumental structure was made possible by a gift from Mrs. Francis 



WHERE WE MEET 


1559 


Fleury Prentiss in honor of one of the founders of the library, Dr. Dudley 
P. Allen, and is the official home of the practicing physicians of Cleveland. 
Besides the magnificent library, reading rooms and club rooms, the building 
houses the offices and headquarters of the Academy of Medicine (the county 
medical society) with auditorium facilities for groups of varying sizes. 
The Library, with 56,000 volumes, is one of the outstanding institutions of 
its kind in the country. The Academy of hledicine is a pioneer in the de- 
velopment of health education and community health planning in Cleveland. 
Its membership of nearly 1700 carries on the work in scientific sections, in 
numerous committees, by appointees on various welfare boards throughout 
the city, and by the publication of a monthly bulletin which reaches interested 
individuals and groups in addition to the membership. The executive office, 
under the direction of a full-time executive secretary, correlates all activities, 
and in addition furnishes a twenty-four hour call and. information service 
for the public and the patients of Academy members. 

The, Cleveland Public Library, a $5,000,000 building on the Mall, is an 
outstanding educational feature of this city. Nine and one-half million 
books are borrowed from the library annually, one million educational vol- 
umes are circulated each year through its county library department. Eight 
million visitors enter the library each year for reading and reference. 

Commensurate with the industrial, artistic and educational development, 
Cleveland has advanced in public health and welfare service attaining first 
rank in the 1939 competition for the safest and healthiest large city in the 
country, granted by the Chamber of Commerce of the United States in co- 
operation with the American Public Health Association. Cleveland’s health 
and welfare activities are grouped under a director, at present Mr. Fred 
Ramsey, who is a member of the Mayor’s cabinet. Health activities are 
delegated to the DiAusion of Health which is under the direction of a Com- 
missioner of Health, Dr. Harold J. Knapp. The Health Department for 
many years has maintained the closest cooperative relations with the organ- 
ized medical profession, the Commissioner of Health meeting regularly with 
the Council of the Academy of Medicine and its public health and health edu- 
cation committees. 

In Cuyahoga County there are 5,532 hospital beds exclusive of sanatoria. 
Greater Cleveland has a population of 1,280,000 giving an approximate 
ratio of hospital beds to population of 5 per 1,000. All cases of tuberculosis 
from Cleveland and Cuyahoga County are hospitalized by the Bureau of Tu- 
berculosis of the DiAusion of Health; they number at present 1,009 cases. 
Two hundred beds are maintained at the Contagious Dudsion of City 
Hospital for quarantinable diseases. 

Warrensville Farm for charitable and corrective purposes is a striking 
example of the spirit of Cleveland citizens. This great experiment, Avhich 
bas brought many students of social Avelfare to Cleveland, occupies 2,000 
acres of high ground some scA-en miles from the city. Here tuberculous pa- 
tients are cared for in the beautiful and Avell equipped Sunny Acres Sani- 
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torium; aged couples are enabled to spend their last years together in a cot- 
tage expressly for that purpose ; and inmates of the House of Correction are 
taught useful occupations — in the shops in winter and in the farm fields in 
summer. 

Unofficial health promotion agencies in Cleveland are grouped in the 
Cleveland Health Council as an agency under the Community Fund. This 
Council was organized in 1925 by the Professor of Hygiene and Preventive 
Medicine of Western Reserve Medical School. The Council is now com- 
posed of forty-four members. It serves to coordinate all health promotion 
agencies in the community including the Academy of Medicine, the Cleve- 
land Dental Society, and eleven agencies supported by the Community Fund. 
The secretary of the Health Council, Mr. Howard W. Green, is an expert in 
census statistics and demography and carries out researches in relation to the 
incidence of disease and its correlation with economic factors by census 
tracts in the community. The findings have medical value and have led to 
various health education programs for parents such as those in connection 
with immunizations of school children. 

Likewise, Cleveland has pioneered in socio-economic measures in the 
medical field, especially in group hospitalization and a dispensary admissions 
plan widely adopted and copied in the United States. The Academy of 
Medicine is sincerely trying to develop sound measures to adjust the form 
and cost of medical service to changing social needs. This policy from 
within the profession is regarded as the best prevention against meddlesome 
interference from without, especially by politically minded governmental 
agencies. 

The Community Fund, used today by every city of consequence in the 
United States, originated in Cleveland. Through this centralization of 
social welfare financing, the amount of money realized for these important 
activities has been greatly increased. Citizens pledged $3,250,000 for Cleve- 
land’s 1940 welfare and relief needs. There were 490,000 donors. Before 
the Fund was established, 5,000 givers bore the annual burden. The Com- 
munity Fund assists 100 local agencies in their welfare and relief work. 

Hospitals 

The medical center is at Euclid Avenue and East 1 10th Street. The Uni- 
versity Hospitals of Cleveland is a non-profit corporation organized in 1925 
which provides a consolidated management for four established hospitals 
— Lakeside Hospital, Maternity Hospital, Babies and Childrens Hospital, 
and Rainbow Hospital for Crippled and Convalescent Children. With the 
exception of Rainbow Hospital, which is located in South Euclid Village, 
the group is situated on the campus of Western Reserve University, with 
which the hospitals maintain a teaching affiliation. Here also are located 
the School of Medicine, the Allen Memorial Medical Library, the School 
of Dentistry and the Institute of Pathology where Dr. Harry Goldblatt did 
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and is doing his work on hypertension and won the John Phillips prize of the 
College for 1938. 

At Maternity Hospital, facilities are provided for the care of 75 private 
and 51 community service patients in the obstetrical division, and 34 pa- 
tients on the gynecological service. Babies Dispensary and Hospital rep- 
resent the pediatric department of the Medical School and have 75 beds. 
For the special benefits of its little patients. Rainbow Hospital, on Green 
Road, South Euclid, is built on the cottage, or one floor plan. Convalescent 
care is given to children crippled by infantile paralysis, bone tuberculosis, 
rheumatic heart disease and various nutritional deficiencies. 



Cleveland Clinic Hospital. 


The City Hospital, 3395 Scranton Road, sixth largest general hospital 
in the United States, is a municipal institution owned and operated by the 
City of Cleveland. It was founded in 1837 and first occupied its Scranton 
Road site in 1855. The present hospital group, constructed largely since 
1922, covers twenty-seven acres and includes sixteen buildings with facilities 
for the care of 1,650 patients. The General Building (722 beds) houses the 
medical and surgical services, pediatrics, obstetrics, electrocardiography, and 
x-ray. There are, in addition, separate buildings for Contagious Diseases 
(200 beds). Tuberculosis (350 beds), Psychopathic Diseases (307 beds). 
Pathology, and the Out-Patient Department. 




Top; Cleveland Museum of Art 


Center: Severance Hall (Home of Cleveland’s Symphony Orchestra). 


is ? Public Auditorium. A unit in Cleveland’s Lake Front development, it 

Edurafinn structures including The Court House, The City Hall, The Board of 

iiducation Headquarters, and the Municipal Stadium. 
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City Hospital is affiliated with Western Reserve University and is a 
teaching unit of the Medical School. Since 1913 the University has as- 
sumed responsibility for the professional care of patients. Visiting staff 
members are nominated by the faculty of the School of Medicine. In this 
way it has been possible to assure patients scientific treatment and to carry 
on medical teaching undisturbed by the political contingencies of changing 
city administrations. The present professional staff comprises 106 attend- 
ing physicians, 95 house physicians, and 615 nurses. 

In addition to University arid City hospitals, medical students receive 
clinical instruction at Charity Hospital which was a pioneer institution 
dating from the Civil War period and remains as the only downtown hos- 
pital in Cleveland. It has a capacity of 300 beds and is located on East 
22nd Street four blocks south of Euclid Avenue. It has very important out- 
patient and emergency departments. 

St. Luke’s Hospital is a general hospital affiliated with the Methodist 
Episcopal Church and has a capacity of 391 beds to be expanded ultimately 
to 500 beds. It is beautifully located at the entrance to Shaker Heights, 
residential suburb of the city of Cleveland. The building was constructed 
in 1927 and occupies a spacious tract of sixteen and a half acres on Shaker 
Boulevard at East 115th Street on the Rapid Transit Railroad. The insti- 
tution, representing a value of approximately $8,000,000, is one of the 
largest privately endowed institutions in the country. It was made possible 
by the gift of Mrs. Frances F. Prentiss as a memorial building in honor of 
Dr. Dudley P. Allen. The hospital provides complete professional service 
under the three main divisions of medicine, surgery and obstetrics, with a 
large and well developed department of pathology. 

Mount Sinai Hospital, 1800 East 105th Street, is a non-sectarian hospital 
founded in 1916. The present capacity of the hospital is 270 beds and com- 
prises complete facilities for general medical and surgical services and their 
sub-specialties. The hospital was enlarged in 1926 by the addition of a 
separate out-patient department building, a nurses’ home, and laboratory 
for pathology. The professional staff comprises 120 attending physicians 
and 18 house physicians. Served annually are 7,500 in-patients, 3,000 
emergency patients, and 10,000 clinic patients. The hospital maintains a 
nurses’ training school. 

The Cleveland Clinic is located at Euclid Avenue and East 93rd Street. 
The Cleveland Clinic Foundation was organized by Dr. Frank E. Bunts, Dr. 
George Crile, Dr. William E. Lower and Dr. John Phillips- in February, 
1921, under a charter from the State of Ohio. The Cleveland Clinic Build- 
ing was opened on February 26, 1921. As the activities of the Clinic ex- 
panded and the interests of the Foundation broadened, other buildings were 
added, the Cleveland Clinic Hospital with 225 beds in 1924, the Power 
Plant and Laundry in 1926, the Research Building in 1928, the new Clinic 
Building in 1931. The buildings house Museums of Pathology, of Intelli- 
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gence, Power and Personality of Man and Animals, and of Comparative 
Anatomy and Physiology. 

St. Alexis Hospital is located in the steel mill district on the corner of 
Broadway and McBride Street. It is one of the city’s older hospitals, dating 
from 1884 and has a capacity of 220 beds. It renders invaluable service to 
the employees of the American Steel and Wire Company, the Republic, Ohio 
and other Steel Companies. All general hospital services are provided 
except obstetrics. The staff consists of 38 visitants and 16 interns and 
residents. 

The Cleveland Museum of Health and Hygiene, tlie first of its kind to 
be incorporated in the United States, has 521 physician members and a suit- 
able building which should be ready for opening in 1940. 

The following hospitals with locations and bed capacities are indicated 
for the convenience of the members of the College of Physicians. No 
formal demonstrations will be given, but any member desiring to visit the 
institutions will be welcomed. 


Huron Road Hospital, 13921 Terrace Road, East Cleveland 256 beds 

U. S. Marine Hospital under the U. S. Public Health Service, East 124th 

Street and Fairhill Road 303 beds 

Glenville Hospital, 701 Parkwood Drive, North East 110 beds 

Cleveland State Hospital for the Insane, Turney Road, South Side (100 

acre tract of land) 2300 beds 

A group of West Side hospitals with their respective capacities follows : 

St._ John’s Hospital, 7911 Detroit 217 beds 

Fairview Park Hospital, 3305 Franklin Boulevard 200 beds 

Lakewood City Hospital, 14519 Detroit 176 beds 

Evangelical Deaconess Hospital, 4233 Pearl Road 144 beds 

Lutheran Hospital, 2609 Franklin Avenue 137 beds 

Grace Hospital, 2307 West 14th Street 80 beds 


The Convention Hall 

The general sessions of the College of Physicians will be held in the 
Public Auditorium. This is one of the first structures of its kind, built at a 
cost of $15,000,000. Its range of service is practically unlimited. Sixteen 
events can be held simultaneously and without interference. The Main Audi- 
torium seats 12,500 persons and can be readily adapted for the sessions of a 
huge convention. The beautiful Music Hall seats 3,000 and is well adapted 
to the needs of the College. The Ball Room and Little Theatre have seat- 
ing capacities of 1,500 and 700 respectively; and ten other halls range in 
seating capacity from 90 to 500. A common stage makes it possible for 
the Main Auditorium and the Music Hall to seat 16,000 persons for a single 
went. The building is of fireproof construction and designed in Italian 
Renaissance architecture. The color and the diffused lighting in the main 
au itorium lend a warmth and softness unusual in buildings of such immense 
Auditorium’s acoustics have been declared perfect. The 
’000 pipe organ is one of the finest in America. Among other features 
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of the building- are spacious lobbies and corridors, wide ramps and stairways, 
committee rooms, lockers, telephone booths, women’s and men’s retiring 
rooms, emergency hospital, checkroom and telegraph stations. The Hall 
is ideally located in the heart of the downtown district within easy walking 
distance of all principal hotels and shops. 

The best testimonial as to the adequacy of Cleveland’s convention facili- 
ties is the frequency with which the country’s largest conventions and trade 
expositions return to this city. With half the population of the United 
States and Canada living within an overnight’s ride, maximum attendance is 
a regular report at Cleveland conventions. All air and water schedules are 
synchronized with railroad schedules to and from all important centers so 
that your journey always requires the minimum of time and effort. 

Cleveland’s hotel accommodations for its many convention visitors are 
splendid. Six hotels alone have 4500 rooms — each with private bath. De- 
signed for conventions, modern and well equipped, these hotels assist ma- 
terially in making Cleveland conventions successful. Numerous assembly, 
banquet and conference rooms are always available. An important feature 
in the larger hotels is the location of the meeting rooms. None of these is 
located higher than the mezzanine floor, relieving the convention visitor of 
the annoyance of congestion at elevators. 

Cleveland is expecting a record attendance at the 1940 Session of the 
College of Physicians. Western Reserve Medical School, the hospitals and 
the officers of the college are planning a program that will be in keeping 
with record attendance and the traditions of Cleveland medicine. 
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OF SERUM THERAPY AND CHEMOTHERAPY 
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By Maxwell Finland, F.A.C.P., William C. Spring, Jr., and Francis 
C. Lowell, Boston, Massachusetts 

During the past few months, in accord with the general trend in the 
treatment of bacterial infections, the focus of attention in the literature 
dealing with the therapy of pneumonia has shifted from specific serums to 
chemotherapy. This was quite natural and is easy to appreciate in a disease 
like pneumonia, where specific serotherapy is rather laborious, expensive and 
subject to a number of important limitations, in contrast to chemotherapy, 
which is simple to administer, relatively inexpensive and has a wider scope 
of usefulness. The generally favorable results more or less universally 
obtained with sulfapyridine have fully justified this shift in emphasis. 
Nevertheless, the fact that specific antipneumococcic serums, within their 
limitations, are highly effective in radically reducing the death rate and cur- 
tailing the acute disease in cases of pneumococcic pneumonia is now attested 
by a wide experience perhaps as thoroughly controlled as any therapy can be 
in such a disease. Furthermore, recent results with serotherapy have shown 
steady irnprovement with its extension to include more types of pneumococci, 
and particularly with the introduction of rabbit serums which have proved 
highly effective against infections with the common pneumococcus types 
other than Type III.^ Adequate data are not yet available for the proper 
evaluation of the relative merits of the newer chemotherapeutic agents and 
the recent serums, nor is it possible as yet to delineate the scope of usefulness 
of these agents when given separately or in combination. 

In this paper we wish to present an analysis of the results of serotherapy 

* Received for publication January 2, 1940. 

f ^ Thorndike Memorial Laboratory, Second and Fourth Medical Services (Har- 
Boston Hospital, and the Department of Medicine, Harvard Medical School, 
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and chemotherapy in pneumococcic pneumonia in adults as carried out at 
the Boston City Hospital during the 1938 to 1939 season. This experience 
is of especial interest since ( 1 ) serums and chemicals were used separately 
and in combination; (2) all of the cases admitted to the hospital that re- 
ceived neither of these forms of therapy are also included; and (3) similar 
data accumulated under more or less comparable conditions over a number of 
years in the same hospital are available for comparison.- Although the num- 
ber of cases included may appear at first glance to be large, so many factors 
require close scrutiny that only the more important ones involved in the 
proper evaluation of the present therapy can receive adequate attention. 

Patients, Materials and Methods 

The patients included in this study were admitted to the Boston City 
Hospital between July 1, 1938 and June 30, 1939. They were all over 12 
years of age, each had an acute respiratory infection with consolidation in 
the lung, demonstrated in almost every instance either by roentgenogram or 
at necropsy, and pneumococci were identified and typed on one or more 
occasions from sputum and/or other sources such as blood, lung or purulent 
exudates. 

The diagnostic typing serums, most of the therapeutic serums and the 
bulk of the sulfapyridine were supplied through the generosity of the 
Lederle Laboratories, Inc. Therapeutic horse serums were also furnished 
by the Antitoxin and Vaccine Laboratory of the Massachusetts Department 
of Public Health, some of the therapeutic rabbit serums by the Squibb 
Laboratories and part of the sulfapyridine supply by Merck and Company 
and Calco Chemical Company. Sulfapyridine became available to us during 
the latter part of October, and the supply of this drug was limited at first. 
All of the lots of therapeutic serums were refined and concentrated, and, for 
the most part, were supplied for clinical trial prior to their release for general 
use. 

No attempt was made to carry out a controlled therapeutic experiment, 
since previous experience has convinced us that in such a highly fatal dis- 
ease strict alternation of any sort is impractical and, indeed, grossly mis- 
leading when agents with known lifesaving properties are available. In 
general, sulfapyridine was first used alone in relatively mild cases, when 
multiple “ higher ” types were found, in cases in which potent serums were 
not available or where no striking benefits were to be expected from them. 
Treatment with this drug was begun simultaneously with specific serum 
therapy in cases with the poorest prognoses, and the two agents were used 
in sequence when the response to one or the other seemed inadequate or when 
severe untoward symptoms were encountered from one of them. The use 
of the drug was gradually extended, so that in the latter part of the season 
most patients who were acutely ill were given sulfapyridine as soon as the 
clinical diagnosis was made, but only after sputum was obtained for typing 
and blood for culture. Serum was then given to some of the severest cases 
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as soon as the type was obtained, and to others as soon as it was felt that 
response to the drug was not satisfactory or when severe untoward reactions 
were encountered. Sulfanilamide was used in a number of cases, particu- 
larly in tlie first half of the season, in more or less the same manner as dur- 
ing the previous year.® 

A large number of cases are included that received neither serum nor 
sulfapyridine.* For the most part these included: patients whose illness 
appeared mild and rvho recovered spontaneously ; those who, when the bac- 
teriological diagnosis was made, had already died or had shown sufficient 
improvement so that no specific therapy was required; a number in whom 
the pneumonia complicated other diseases which obscured the signs and 
symptoms ; and, finally, some cases with atypical signs, symptoms and course. 
Actually the choice of cases for therapy is much better judged in retrospect 
and will be brought out in the analysis which follows. 


Analysis of the Cases and of the Results of Therapy 


Proper appreciation of the full value and limitations of any therapeutic 
agent in the treatment of pneumonia requires a careful analysis of the im- 
portant factors in the host and in the infection which influence the prog- 
nosis, as well as the factors concerning the remedy used and its untoward 
effects. These will be considered in as much detail as the volume of data 
seems to warrant. As far as possible, the data will be presented in tabular 
form so as to permit comparisons of the various forms of therapy. For 
the sake of brevity, these data will only be summarized in the text and such 
facts will be brought out as are not directly apparent from the tables. 
Sulfanilamide was used in the treatment of a number of the cases which are 
included among those who received serum and among those who received 
neither serum nor sulfapyridine. To avoid confusion, the effects of sulf- 
anilamide will not be noted in all the tables, but ivill be considered in a 
separate section. 


Table I 

Gross Mortality Rates — Pneuinococcic Pneumonia 

— Boston City Hospital, 1938-1939 

Therapy 

No. of Cases 

! Died 

Per cent Died 

Specific serum 

211 

' 28 

13 3 

Serum and sulfapyridine 

129 

31 

24.0 

Sulfapyridine 

225 

40 

17.8 

No serum, no sulfapyridine * 

472 

135 

28.6 

Total 

1037 

234 

1 

22.6 


arp cases in which the bacteriological diagnosis was made after death. If these 

are excluded, there were 399 cases with 62 deaths, or 15.5 per cent. 


Gross Fatality. These figures are shown in table 1. Several signifi- 
cant points may be mentioned, since they will not appear in the tables. 

as t’C referred to as “untreated" and all the others will be referred to 

“ untreated’ received sulfanilamide alone are included among the 
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“ Specific treatment,” which for the pneumococcic pneumonias can now be 
considered to include serum or sulfapyridine or both, was used during this 
year in 565, or 54 per cent of the 1037 cases. Among these 565 treated 
cases there were 99 deaths, or 17.5 per cent. In tlie seven years prior to 
July 1936, there were 2648 cases of pneumococcic pneumonia, of which 470, 
or 16.5 per cent, were treated with specific serums; among the latter, 19 per 
cent died. In these seven years, 43 per cent of all the cases died, as com- 
pared with 22.6 per cent during 1938 to 1939. In other words, although the 
reduction in death rate among specifically treated cases was slight (from 19 
to 17.5 per cent), the total death rate among all the adult cases of pneumo- 
coccic pneumonia was reduced to about one-half, due largely to the extension 
of treatment to a considerably greater proportion of the severe cases. In 
the two intervening years, as already pointed out,^ serum treatment was 
being extended by the inclusion of cases treated late in the disease and also 
cases due to additional pneumococcus types for which serums became avail- 
able. The greatest extension of treatment, however, occurred in the 1938 
to 1939 season with the introduction of sulfapyridine and the increased 
availability of rabbit serums. That the residue of cases treated without 
serum or drugs during 1938 to 1939 includes a greater proportion of milder 
cases than in previous years is indicated by the death rate of 28.6 per cent in 
this group, as compared with 45 per cent in the non-serum treated cases prior 
to July 1936, and about 40 per cent in similar cases due to the common types' 
of pneumococci during the following two years.® The incidence of bac- 
teremia was also considerably lower in tlie untreated cases during 1938 to 
1939. 

Monthly Variations. The death rates shown in table 1 are essentially 
the same as those given in our preliminary report, which included the cases 
treated prior to March 15 of the same season.® The present report includes 
more than twice as many recipients of sulfapyridine. The numbers of 
cases treated each month are shown in table 2. Only a small proportion of 
cases received sulfapyridine during October and November, about one-third 
of all the cases received the drug during the following two months and about 
one-half of all the patients were given the chemical during February and 
thereafter. There were wide fluctuations in proportion of deaths from 
month to month, the variations being greatly exaggerated because of the 
relatively small numbers involved. There was no obvious correlation, how- 
ever, between the proportion of cases receiving the different kinds of therapy 
and the death rates in each group. 

Types of Pneumococci {Table 3). Here we begin to observe the first 
important differences in the selection of cases for the various forms of 
therapy. Types I, II, IV, V, VII and VIII which, excluding Type III, 
are the six most frequent types in the pneumonia of adults, are also the 
types which are most regularly associated with typical and primary lobar 
pneumonia.®® These six types represented 84, 78, 51 and 23 per cent, re- 
spectively, of the cases treated with serum alone, serum and sulfapyridine. 
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sulfapyridine and neither agent. Among the cases of these types, the mor- 
tality rates for the four groups, in the same order, were 12, 22, 13 and 31 
per cent. 


Table II 

Distribution of Cases According to the Month During Which the Patients 
Were Admitted to the Hospital 


Month 

Specific Serum 

Serum 

and 

Sulfapyridine 

Sulfap 5 ^ridine 

No Serum, 
No 

Sulfapyridine 

All Cases 


Number 

Died 

Number 

Died 

Number 

Died 

Number 

Died 

Number 

Died 

1938 

■■ 



■■ 


■ 





July 


0 

0 


0 


171 

61 

241 

6' 

August 

HU 

43 

0 


0 


332 

142 

44= 

18= 

September 

HU 

44 

0 


0 


23 

10 

37= 

141 

■October 


33 

2 ‘ 


1 

1 

413 

8 = 

7311 

13= 

November 

HI 

41 

7= 


3 

0 

38 

9 

693 

161 

December 

24= 

0 

23“ 

1^9 

8 = 

2 

552 

142 

11013 


1939 











January 

38*1 

5= 

281= 

9 = 


73 

541 

171 


38'= 

F ebruary 

10 = 

U 

W 

22 

45‘» 

8 = 

67= 

122 

1382= 

23= 

March 

15^ 

33 


6 = 

531 = 

5= 

57= 

18= 

1451 “ 

32'= 

April 

21 = 


23“ 

4< 

36= 

61 

45= 

12 = 

125== 

25‘= 

May 

18= 

0 

8 * 

mm 

43“ 

71 

241 

61 

93'= 

14= 

June 

3‘ 

n 

22 

u 

16 = 

42 

182 

92 

39= 

15= 

Totals 

211=3 

28=1 

129« 

3123 

225=1 

4013 

472=3 

13523 

1037211 

23435 


Superscripts represent numbers of patients with pneumococcus bacteremia. 

The patients in whom the onset of the disease occurred in the hospital are listed according 
to the time of onset. 


The Type III cases are of especial interest. Eighty cases due to this 
type were treated with serum or sulfapyridine, or both, with 15 deaths (19 
per cent), as compared with 21 deaths, or 33 per cent, of the 63 who received 
no specific treatment. Prior to July 1936, the mortality in this type over 
a seven-year period was 60 per cent, and during the next two years it was 
per cent in untreated cases and 43 per cent among 67 cases treated with 
serum or sulfanilamide, or both.'® However, bacteremia was less frequent 
in the present cases; only 15 of the treated cases (19 per cent) and 5 of those 
not treated specifically (8 per cent) had positive cultures, as compared with 
^ 36 per cent bacteremic incidence prior to 1936 and 26 per cent in the two 
mtervening years. It is significant, nevertheless, that six bacteremic Type 
I cases recovered following treatment during this year. All of these six 
cases received sulfapyridine and only one received serum in addition. 

Among the so-called “ higher ” types, comparisons are difficult since 
serums were used only in the severest cases. Tliis is indicated by the high 
incidence of bacteremia in those receiving serum, particularly where it was 
used to supplement sulfapyridine therapy. 
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Table III 


Distribution of Cases and Deaths According to Pneumococcus Types 


Type 

Specific 

Serum 

Serum and 
Sulfapyridine 

Sulfapyridine 

No Serum, No 
Sulfapyridine 

All 

Cases 

No. 

Died 

No. 

Died 

No. 

Died 

No. 

Died* 

No. 

Died 

I 

69»< 


5438 

14» 

58=5 

S’ 

16= 

4= 

(4) 

197” 

BRB 

II 

29“ 


22»= 

44 

8= 

2= 

10= 

2= 

(1) 

69=’ 


III 

ID 


19= 


50’ 

94 

63= 

2D 

(9) 

143=’ 


IV 

IDt 


3= 


73 

2= 

16= 

6= 

(3) 

37’ 

95 

V 

20’ 


95 

0 

12= 

D 

ID 

7= 

(4) 

52“ 

13’ 

VI 

4 


— 


5 

1 

28’ 

7= 

(5) 

37= 

8= 

VII 

24= 




15« 

0 

20’ 

2 

(2) 

66“ 

6= 

VIII 

24’ 

D 

6= 


14> 

2 

35= 

12= 

f4) 

7912 

17= 

IX 

2’ 

0 



7 

0 

32= 

9= 

(3) 

41= 

9= 

X 

1’ 

0 



1 

0 

20> 

4’ 

(2) 

22= 

4= 

XI 

1 

1 



5 

2 

17> 

3’ 

23= 

6= 

XII 

2’ 

0 



2= 

D 

ID 

2 


15= 

3= 

XIII 

— 




1 

0 

15 

1 

(1) 

16 

1 

XIV 

3’ 

0 

2* 

D 

8= 

3= 

8= 

3’ 

(1) 

21’ 

7= 

XV 

D 

D 

— 

— 

2 

1 

8 

1 

(1) 

ID 

3= 

XVI 

— 

— 

D 

D 

2 

0 

8 

0 

ID 

1= 

XVII 

— 

— 

D 

0 

3 

1 

18> 

10= 

(5) 

22= 

ID 

XVIII 

41 

1 


— 

8’ 

3 

20= 

3= 

(2) 

32= 

72 

XIX 

2= 

0 

WEm 


5 

1 

231 

8> 

(6) 

326 

10= 

XX 

— 

— 


D 

2’ 

0 

16 

8 

(6) 

19= 

9= 

XXI 

— 

— 

— 

D 

0 

7 

2 

(2) 

8= 

2 

XXII 

1 

0 

mm 

— 

3 

2 

11 

1 


IS 

3 

XXIII 

_ 

— 

D 

D 

2 

1 

11 

5 

(4) 

14= 

7= 

XXIV 

— 

— 

— 

— 

— 


7 

3 

(1) 

7 

3 

XXV 

D 

D 

D 

D 

— 


4 

1 

(1) 

6= 

3= 

XXVII 

1 

0 






3 

1 


4 

1 

XXVIII 





— 


5 

2 

(2) 

S 

2 

XXIX 





2 

0 

20> 

6’ 

(3) 

22= 

6^ 

XXXI 





2 

0 

4 

1 

(1) 

6 

1 

Not 











0 

I-XXXII 





— 

— 

5§ 

0 


5 

Total 

2 ID’ 

28=1 

129’< 

3128 

225=' 

4019 



1037=== 

234” 


Superscripts represent numbers of patients with pneumococcic bacteremia. „„ jp 

* Parentheses enclose numbers of cases in which the bacteriological diagnosis was 
after death. 

t One case had Type XX in addition and received serum for both types, 
t Types VI and XX in blood cultures in this case. ^ , ^-177 conims « 

§ 4 of these cases had a pneumococcus that reacted with Types XI and A-V 


Incidence of Bacteremia and Effect on Mortality {Table 4). s-C 
teremia was demonstrated before treatment in 184, or 32.6 per cent o t e 
565 specifically treated cases. This was about four and one-ha times as 
frequent as among the untreated cases. Among the patients treate wit 
both serum and sulfapyridine it was more than twice as frequent as among 
those treated with either agent alone. This would indicate that, from tie 
point of view of the pneumococcic infection in the lung, a severer and more 
typical group of cases was chosen for specific treatment, and the worst of 
these received both serum and drug. As in all our previous reports, the 
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Table IV 

Mortality in Relation to Results of Blood Cultures 
Pneumococcic Pneumonia — Boston City Hospital 1938-1939 


Therapy 

Cases with Positive 
Blood Cultures i 

1 

Percent 

Posi- 

tive 

Cases with Negative 
Blood Cultures 

1 

No. 

! of 1 
' Cases 

Died 

Per 

cent 

Died 

No. 

of 

Cases 

Died 

Per 

cent 

Died 

Specific serum 

59 

21 

35.6 

28.0 

152 

7 

4.6 

Serum and sulfapyridine 

74 

28 

37.8 

57.4 

55 

3 

5.5 

Sulfapyridine 

51 

19 

37.2 

22.7 

174 

21 

12.1 

No serum, no sulfapyridine * 

30 

27 

90.0 

7.3 

380 

96 

1 25,3 

Total 

214 

95 

44.4 

21.9 

761 

127 

16.7 


^ * In 16 of the bacteremic cases and in 53 of the non-bacteremic cases, the bacteriological 

diagnosis was made after death. No blood cultures were made in 62 cases of this group, of 
whom 12 died (19.4 per cent). 


Table V 


Qualitative Variations in the Results of Blood Cultures in Relation to Specific Serum 
and/or Sulfapyridine Therapy 1938-39 



1 

1 

Serum 

Serum 
and Sul- 
fapyridine 

Sulfapyridine 

Serum 
and/or Sul- 
fapyridine 


1 No. 

Died 

No. 

Died 

No. 

Died 

No. 

Died 

Results of multiple cultures made be- 
fore treatment 

First positive, then negative 

4 

0 

1 

7 

1 

8 

1 

19 

2 

then positive 

11 

4 

12 

2 

4 

0 

27 

6 

■ftu positive 

20 

8 

35 

15 

16 

8 

71 1 

1 

31 

negative before treat- 
r and positive after treatment 

! 

1 

1 

1 

2 

2 

6 

2 

9 

5 

^'mmt *^^*^*^*^^^ positive before treat- 

Positive after treatment 
egative after, then positive 
again 

8 

6 

20 

9 

12 

1 

7 

40 

! 

22 

2 

2 

3 

3 

1 

0 

6 

5 

egative after treatment (fatal) 


8 


16 


9 


33 


Only blood cultures yielding growth of pneumococci are listed here as positive, 
as fonows- streptococci were obtained in blood cultures taken after therapy from 10 patients, 

formfr”’” treated— i bacteremic (pneumococcus) cases and 1 non-bacteremic case; one of the 
the others died. 

— 4 bacteremic patients, of ivhom 2 died. 

J pyrtdtne — 1 non-bacteremic patient, who recovered. 
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mortality among bacteremic cases was three or more times as great as in 
non-bacteremic cases, regardless of the kind of treatment used. 

The variations that were noted in the results of blood cultures taken 
during the acute disease in relation to therapy are summarized in table 5. 
There were 19 patients in whom the blood culture taken just before treat- 
ment was begun was sterile, although previous cultures were positive for 
pneumococci. Only two of these patients died. In a somewhat larger 
number of cases the reverse was true — ^the culture taken just prior to treat- 
ment was positive, whereas previous cultures were negative. There were 
six deaths among 27 such patients. All the six fatal cases received serum 
and two of them also received sulfap 3 '-ridine. The mortality was consider- 
ably higher when multiple cultures taken before treatment were all positive, 
and this was true regardless of the therapy given. 

Of especial interest are the nine patients in whom the first positive blood 
culture was obtained after treatment was begun, although cultures taken 
before treatment were all sterile. The one case that received serum alone 
had Type III pneumococcic pneumonia and delirium tremens. Cultures of 
blood taken on two occasions before treatment was begun were sterile, but 
a third one obtained 12 hours after 80,000 units of Type III serum had been 
given yielded 550 colonies per cubic centimeter of blood. In the meantime 
the patient had developed increasing “ collapse,” although there were no 
obvious reactions in relation to therapy. One of the patients who received 
serum followed by sulfapyridine had persistently positive cultures for Type 
I pneumococcus after treatment. He had thrombophlebitis, pyarthrosis and 
piobably endocarditis. In the seven remaining patients the first positive 
blood culture was obtained from 8 to 20 hours after sulfapyridine therapy 
was started. The one patient among them who received serum in addition 
subsequently had sterile cultures, but he succumbed to a cranial lesion which 
preceded the onset of his pneumonia. 

The mortality was particularly high among those bacteremic patients 
in whom the blood stream was not rapidly sterilized following therapy, that 
is, if any of the blood cultures taken after the beginning of treatment were 
still positive. This was true regardless of whether serum or drug, or both, 
were used. The five serum recipients, including three who received sulfa- 
pyridine in addition, whose blood streams were only temporarily sterilized 
following treatment, all had bacterial endocarditis. In a considerable num- 
ber of bacteremic patients, death occurred in spite of repeatedly negative 
blood cultures following therapy, even including the heart s blood in those 
who came to autopsy. Many of them died with purulent focal complica- 
tions. It is of interest that 8 of the 10 treated patients who had super- 
infections with hemolytic streptococci had pneumococcus bacteremia before 
treatment. 

One patient treated late in the disease had a positive blood culture for 
Type XX pneumococcus before therapy. Following the administration of 
Type XX antipneumococcus rabbit serum and sulfapyridine, sterile blood 
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cultures were obtained. Cultures taken on the fourth day after sulfapyri- 
dine was discontinued and later were again positive, and these all showed 
both Type XX and Type pneumococci. Both these types were also 
obtained from cultures of endocardial vegetations found at autopsy. 

Quantitative blood cultures in agar pour plates were made in about one- 
half of the bacteremic cases. The results are summarized in table 6. As 

Table VI 


Summary of Results of Quantitative Blood Cultures in Bacteremic Cases 


Number 

of 

Colonies 

Serum 

Treated 

Serum and 
Sulfapyridine 

Sulfapyridine 

1 

1 

All Treated 
Cases 

per c.c. 
of Blood 

Number 

Died 

Number 

Died 

j 

Number j 

Died 

Number 

Died 

0* 

4 

0 

6 

1 


0 

1 

14 

1 

1-25 

12 

7 

18 

3 


2 

37 

12 

26-100 

5 

3 


1 


3 

17 

7 

100+ 

3 

3 

mm 

10 

8 

8 

24 

21 

Total 

24 

13 

44 

15 

24 

13 

92 

1 

41 


* Broth cultures positive, no growth in agar pour plate with 1 and 2 c.c. of blood. 


was to be expected, the mortality was greatest among those patients whose 
blood yielded a growth of large numbers of pneumococci. The only three 
patients who recovered during this year when more than 100 colonies per 
cubic centimeter of blood were found before treatment all received both 
serum and sulfapyridine. Their cultures yielded 550, 400 and 149 colonies, 
respectively. The one with the 550 colonies was a woman of 69 who re- 
covered without complications of the pneumonia, although she sustained a 
Colies’s fracture and facial injury after falling out of bed while still under 
treatment. The other two patients both developed empyema ; the one with 
400 colonies recovered following repeated thoracenteses without operation 
and the other recovered following closed thoracotomy. 

Effect of Age. From table 7 it is apparent that most of the older pa- 
tients were treated with sulfapyridine by choice. This was due, in part, to 
the greater proportion of cases due to Type III and to the “higher” types, 
and in part to the fact that very favorable results had not been obtained in 
the older age groups in previous years. The severest among these patients 
received serum, in addition. Considering that two-thirds of the patients 
over 60 years of age who were treated with both serum and sulfapyridine 
had positive blood cultures, the death rate of less than 30 per cent in 37 
such cases is remarkable. Only about one-fourth of the 62 patients over 
60 years old and treated with sulfapyridine alone had positive blood cultures, 
^ud the mortality was 30 per cent. This is far better than previous death 
rates in this age group obtained with other kinds of therapy, including 
specific serums. The number of patients over 60 who were treated with 
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Table VII 

Mortality in Relation to Age 


Therapy 


Age 

Group 

(years) 

Specific Serum 

Serum 

and 

Sulfapyridine 

Sulfapj'ridine 

No Serum, 
No' 

Sulfap 3 'ridine 

All Cases 


No. 

Died 

% 

No. 

Died 

% 

No. 

Died 

% 

No. 

Died 

% 

No. 

Died 

% 

13-19* 

3D 

1> 


5® 

3’ 

60 

233 

1 

4 

li 

1 

2 


64 

5.9 

20-29 

4110 

1> 


m 

0 

0 

244 

4> 

17 


54 

7 

152‘3 

■ng 

6.6 

3J0-39 

57» 

6= 

11 

V • « 

6« 

24 

328 

5> 

16 

60= 

93 

15 

17440 

2648 

14.9 

40-49 

36« 

76 

19 

i li 

73 

28 

4716 

64 

13 

874 

128 

14 

19543 

32=8 

16.9 

50-59 

3D'> 

6' 

19 

25” 

5= 

20 

373 

6= 

16 

66= 

244 

36 

15938 

4116 

27.2 

60-69 

12« 

6< 

SO 

26'= 

6= 

23 

368 

8= 

22 

708 

358 

SO 

14438 

55=8 

38.2 

70 + 

3‘ 

D 

33 

ID 

44 

36 

263 


38 

728 

49s 

68 

112=4 

6448 

57.1 

Total 

211=3 

283» 

13 

12934 

3158 

24 

225=' 


18 

47230 

13533 

29 


234=8 

22.6 


* Superscripts represent numbers of bacteremic cases. 


serum alone is too small for comparison. These represented more typical 
cases than those receiving sulfapyridine alone; almost all were due to the 
common types. The incidence of bacteremia among them was higher, as 
was also the death rate. Obviously the best results in the older age groups 
were obtained with the combination of serum and sulfapyridine. Among 
the younger patients, the apparently higher death rates with the combination 
therapy were obviously due to the inclusion in this group of the severest 

Table VIII 

Mortality in Relation to the Duration of the Disease When Treatment Was Begun 


Therapy 


Day 
Treat- 
ment 
Be- 
gun * 

Specific Serum 

Serum 

and 

Sulfapyridine 

Sulfapj'ridine 

No Serum, 

No 

Sulfapyridine 

All Cases 

No. 

Died 

% 

No. 

Died 

% 

No. 

Died 

% 

No. 

Died 

% 

No. 

Died 

% 

Third or 

earlier 

Fourth 

Fifth 

Sixth 

Seventh 

or laterf 

9124 

4044 

344 = 

24= 

2240 

58 

43 

54 

8= 

6= 

5 

10 

IS 

33 

27 

1 


13 

7 

26 

35 

43 

6248 

4241 

3540 

308 

56*4 

74 

58 

68 

34 

198 

11 

12 

17 

10 

34 


69'o 

42 

6= 

24 

5414 

1 

442'= 

136=0 

12643 

91“ 

242== 

87== 

140 

2340 

1 194 = 

9336 

19.5 

10.3 

18.3 
20.9 

32.6 

Total 

211=0 

28=1 

13 

12934 

3128 

24 

225=1 

4040 

18 

47280 

135=3 

29 

1037=44 


22.6 


* In the cases receiving neither serum nor sulfapyridine, the day of admission is listed 
Superscripts represent numbers of bacteremic cases, 
t Including cases with undetermined duration. 
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cases, many receiving the one agent only after the other was apparently 
failing to bring about prompt relief. 

Effect of the Time of Beginning Treatment (Table 8). In accord with 
previous experience, the death rates in the serum treated cases were lowest in 
the patients in whom treatment ivas begun early in tlie disease. No strik- 
ing reduction below the expected death rate was noted when serum therapy 
was first given after the end of the fifth day of illness. This was also true 
among the patients who received sulfapyridine in addition, since most of the 
fatal cases listed as having their treatment begun on the fifth day received 
sulfapyridine alone on that day and were not given serum until the follow- 
ing day, or even later. Among the patients who received sulfapyridine 
alone, the mortality was high if it was first given after the sixth day, par- 
ticularly in bacteremic cases. A number of the latter were moribund when 
treatment was started or they died of complications that had already de- 
veloped at the time. The lower death rates among those treated earlier 
with drug alone may be due, in part, to the fact that many severe cases that 
apparently failed to respond were later given serum and are thus excluded 
from this category. The high death rate among the patients admitted be- 
fore the fifth day who received no specific therapy is due, in large part, to 
the inclusion of many patients whose pneumonia began while they were in 
the hospital under treatment for other serious illnesses. 

The numbers of patients in whom both agents were used are listed in 
table 9 according to the time relation between the beginning of each kind 


Table IX 

Effect of Time When Each Treatment Was Begun in Patients Receiving 
Both Serum and Sulfapyridine 



Number 
of Cases 

Bacteremic 

Cases 

Died 

Per cent 
Died 

Serum and sulfapyridine begun simul- 



' 1 


taneously 

29 

13 

4 1 

14 

Sulfapyridine given first, followed by 



! 


serum in: 





Less than 12 hours 

38 

24 

1 

6 

16 

12 to 18 hours 

11 

4 

2 

22 

18 to 24 hours 

9 

7 

4 

] 

24 to 48 hours 

10 

6 

' 4 

i 41 

More than 48 hours 

8 

5 

t 3 

1 

Total * 

76 

46 

19 

25 

Serum given first, followed by sulfa- 





pyridine in: 1 

1 




Less than 12 hours 

12 

8 

3 

25 

12 to 24 hours 

4 

3 

3 


24 to 48 hours 

4 

2 

1 i 

i" 42 

More than 48 hours 

4 

2 

1 1 

]• 

Total * 

24 

15 

8 

1 

33 


^ ^ parents are mciuaeo in whom it was left that the 

as still active when treatment with the second agent was begun. 
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of therapy. These data would indicate that the combination of serum and 
sulfapyridine is most effective if both are begun simultaneously or within 
from 12 to 18 hours of each other. 

The effect on mortality of the extent of lung involvement at the time 
treatment was begun is shown in table 10. Regardless of the kind of 

Table X 


Mortality in Relation to the Extent of Lung Involvement 


Therapy 

Pneumonia Involving: 

Per cent 
with More 
than One 
Lobe 
Involved 

One Lobe 

More than One Lobe 

No. 

of 

Cases 

Died 

Per 

cent 

Died 

No. 

of 

Cases 

Died 


Specific serum 

158« 

129 

7.6 

53*9 

16*9 

30.2 

25.1 

Serum and sulfapyridine 

54^2 

gs 

16.7 

75« 

mSm 

1 29.3 

58.1 

Sulfapyridine 

1522^ 

IP 

7.2 

7324 


39.7 

32.0 

No serum, no sulfapyridine 

282*1 

418 

14.5 

190>9 

94*9 

49.5 

40.3 

All cases 

646«= 

7330 

11.3 

391*99 

16P9 

41.2 

37.7 


Superscripts represent the numbers of bacteremic cases. 


therapy used, deaths were considerably more frequent when the disease had 
already extended to involve two or more lobes than when it was still con- 
fined to a single lobe at the time when treatment was first given. The dif- 
ference was much less marked when both serum and sulfapyridine were used 
than when either was used alone. It is again evident from the large pro- 
portion of cases having extensive involvement that more of the worst risks 
were chosen for treatment with both agents. The death rates were par- 
ticularly high in the bacteremic cases where more than one lobe was involved. 
The most favorable results in such cases were obtained with the combination 
of serum and sulfapyridine. It is noteworthy, also, that among the 33 
non-bacteremic cases with more than one lobe involved which were treated 
with both agents, there were only two deaths (6 per cent), as compared 
with four deaths (11 per cent) among 36 similar cases treated with serum 
alone and 15 deaths (31 per cent) among 49 who received only sulfa- 
pyridine. 

Atypical (^Broncho-') Pneumonias and “Secondary Pneumonias. In 
previous reports it was pointed out that patients with pneumococcic pneu- 
monia who have atypical pulmonary consolidation (bronchopneumonia) 
have a higher mortality in spite of a lower incidence of bacteremia than 
similar patients who, according to the best available evidence, have typical 
lobar pneumonia. Furthermore, a considerably larger proportion of the 
atypical pneumococcic pneumonias are secondary to other serious illness, 
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while the cases of lobar pneumonia are predominantly "primary”; and, 
conversely, a much larger proportion of the “secondary ” cases have atypical 
lung involvement, while more of the primary pneumonias have typical lobar 
pneumonia. This was also true in the present cases, as shown in table 11. 


Table XI 

Atypical (Broncho-) Pneumonias 


Type 

Serum Treated 

Serum 

and 

Sulfapyridine 

1 

Sulfapyridine 

No Serum, 
No_ _ 

Sulfapyridine 

All Cases 


Number 

Died 

i 

Number! 

1 

Died 

Number 

Died 

Number 

Died 

Number 

Died 

I 




43 

1 

V- 

52 

2= 

6= 

4= 

15= 

86 

ir 


1 

0 

— 

1 

0 

, 1 

0 

4 

1 

III 


0 

5 

0 

13 

3 

473 

13= 

66= 

16= 

IV 


0 

0 

— 

2 

0 

131 

41 

161 

41 

V 


— 

0 

— 

1 

0 

1 

1 

2 

1 

VI 


0 

0 

— 

5 

1 

231 

•61 

291 

71 

VII 


u 

1 

0 

3 

0 

11 

2 

171 

31 

VIII ! 


u 

T- 

2‘ 

8 

2 

21= 

10= 

351 

151 

Others 

T- \ 

0 

U 

1 

0 

211 

8 

1886 

62= 

212= 

706 

Total 

13^ 

3= 

135 

1 

43 

593 

1 

16= 

311'= 

10216 

1 

' 396=6 

1 

125== 

Per cent died 

23 

1 

31 

27 

1 33 

32 

Incidence * 

6 

10 

26 

66 

38 


Superscripts represent numbers of bacteremic cases. 
Per cent of cases that had atypical pneumonia. 


Most of the patients with atypical pneumonia received no specific therapy, 
but among those who were specifically treated, sulfapyridine alone was 
used in most cases. 

The occurrence of antecedent serious illness in the present series of 
cases is shown in table 12. We have arbitrarily limited the use of the term 
secondary ” here, as in preAuous reports, to those cases of pneumonia which 
occur as terminal events or during acute episodes of serious chronic illness, 
and to those cases which follow injuries, operations or parturition. Other 
cases, including those in patients with chronic ailments or alcoholism and 
^ose which follow simple respiratory infections, are classed as primary. 
I be incidence of secondary pneumonias among the present cases is shown in 
table 13. More than one-half of the atypical pneumonias were secondar}^ 
as compared with 7 per cent of the cases of lobar pneumonia. Only a small 
proportion of the cases of secondary pneumonia were gi^^en any specific 
therapy, and most of those received sulfapyridine, either alone or supple- 
mented with serum. The mortality in the secondary pneumonias was high, 
regardless of the character of the pulmonar}’- lesion. The numbers of cases 
are too few to judge the relative effects of different kinds of treatment. In 
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Table XII 


Serious Antecedent Systemic Complications in Patients with 
Pneumococcic Pneumonia, 1938-39 


Antecedent Complication 

Scrum Treated 

Serum 

and 

Sulfapyridinc 

Sulfapyridine 

No Serum 
No 

Sulfapyridine 

All 

- Cases 


Died 


Died 

Recov- 

ered 

Died 

Recov- 

ered 

Died 

Chronic pulmonary disease 
(bronchitis, bronchiectasis, 
active tuberculosis, asthma) 

5‘ 

H 

2 

1‘ 

13’ 

2 

25 

3 

51< 

Congestive cardiac failure (all 
kinds) 

— 

S’ 

6 

5^ 

6 ' 

6 ’ 

13 


75" 

Coronary thrombosis 

— 

m 

m 

P 

B 

B 

B 

2 

4’ 

Cerebrovascular accidents 

— 

B 

B 

■9 

B 

B 

5 

17 

22 

Renal failure with or without 
infection 

1 

0 

3' 

3’ 

1 

0 

4 

13< 

25’ 

Malignant tumors: 

1 

B 

B 

P 

1 

— 

2 

5 

6 ’ 

81 

8’ 

Pregnancy and/or puerperium 

2‘ 

1 

3‘ 

— 

2 

— 

1 

B 

92 

Operations or injuries: 
s, Respiratory tract 
Abdominal 

Others 

3' 

4 

4 

i 

H 

P 

B 

3> 

■ 4 

19 

9 


B 

Cirrhosis of liver, decompen- 
sated 

■ 

2’ 

1 

B 

■ 

— 

2 

2 

72 

Severe anemia, blood loss 

2 

1‘ 

2 

B 

B 

— 

1 

3’ 

92 

Diabetic acidosis 

1 

— 

2’ 

— 

1 

— 

IBI 

2’ 

7’ 

Acute poisoning other than 
alcohol 

1 

B 

B 

p 

1 

B 

1 

1 

4' 

Acute alcoholic intoxication 

11^ 

0 

6 ’ 

m 

6’ 

43 

11 

6’ 

45" 

Delirium tremens 

17^ 

9 ’’ 

8 ’ 

10 ’ 

93 

4’ 

9 

72 

73” 


The superscripts represent the numbers of bacteremic cases included. 


the specifically treated cases there were 15 deaths among 34 cases with 
atypical pneumonia (44 per cent) and 12 deaths among 36 with lobar pneu- 
monia (33 per cent) . These compare with 50 and 67 per cent deaths among 
the untreated cases of atypical and lobar pneumonia, respectively. 

Effect of Therapy on the Duration of the Acute Disease. The frequency 
with which recovery * or death occurred at different intervals^ after the be- 
ginning of treatment is shown in table 14. Among the patients who re- 
covered, the average duration of acute symptoms was considerably longer 

Permanent drop in oral temperature below 100° F. with subsidence of other symptoms 
of the acute infection. 
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Table XIII 

“Secondary" Pneumonias 


Therapy 

Atypical (broncho-) 
Pneumonias 

Lobar 

Pneumonias 

Per cent 
Second- 
ary 

Number 

Died 

Number | 

Died 

Specific serum 


3* 

15* 

5* 

10 

Serum and sulfapyridine 


22 

81 

2 ' 

9 

Sulfapyridine 


102 

13* 

5* 

17 

No serum, no sulfapyridine 

WEM 

8712 

18* 

12 * 

41 

All cases 

2081* 

1021 * 

54'* 

24* 

25 

Per cent died 

49 

' 44 


Per cent secondary 

53 

1 ^ 



Superscripts represent numbers of bacteremic cases. 


Table XIV 


Duration of Symptoms of Acute Pneumonia after the Beginning of Treatment 




1 Duration (hours) after Beginning Treatment * 

Aver- 


No. 

1 







age 


of 

1 

1 






Dura- 


Cases 

12 or 
less 

12-24 

24-36 

36-48 

48-72 

72 or 
more 

Indefi- 

nite 

tiont 

(hours) 

Serum treated 

211 

97 

42 

19 

10 

12 

20 

11 


Recovered 

183 

95 

40 

15 

7 

8 

7 

11 

21 

Bacteremic 

38 

17 

6 

6 

1 

0 

1 


19 

_ Non-bacteremic 

145 

78 

34 

9 

6 

8 

6 


21 

Fatal 1 

28 

2 

2 

4 1 

3 


13 


145 

Bacteremic 

21 

1 

1 

4 

3 


9 



Non-bacteremic 

7 

1 

1 

0 

0 

1 

4 

iBI 


Serum and sulfapyridine 

129 

33 

26 

1 

19 1 

10 

10 


7 


Recovered i 

98 

29 

24 

19 

7 

8 


7 

23t 

Bacteremic 

46 ! 

16 

10 

7 

1 

4 


6 1 

23 

Non-bacteremic 

52 j 

13 

14 

12 

6 

4 


1 1 

23 

Fatal 1 

31 

4 

2 

0 

3 

2 

20 


237 

Bacteremic 

28 

4 

2 

0 

3 

2 

17 



Non-bacteremic 

3 

0 

0 

0 

0 

0 

3 

B 


Sulfapyridine 

225 

50 

42 

50 


20 

33 

1 8 


Recovered 

185 

37 

37 

50 


18 

17 

! 8 

40 

Bacteremic 

32 

2 

8 

9 


2 

4 

1 

50 

Non-bacteremic 

153 1 

35 

29 

41 


16 

13 


38 

Fatal 

40 1 

13 

5 



2 

16 


123 

Bacteremic 

19 

9 

4 


1 

1 

5 



Non-bacteremic 

21 

4 

1 

H 

1 3 

2 

11 

Hi 


No s^um, no sulfapyridine 

472 

77 

52 

40 

31 

64 

199 

9 


Kecovered 

337 

58 

39 

33 

18 

45 

135 

9 

96 

Bacteremic 

3 

1 

0 

0 

0 

1 

1 

0 

61 . 

Non-bacteremic 

334 

57 

39 

33 

18 

44 

134 

9 

95 

Fatal 

135 

19 

13 

7 

13 

19 

64 

— 

158 

Bacteremic 

27 

4 

6 

1 

4 

2 

10 



Non-bacteremic 

108 1 

15 

7 

1 

6 

9 

17 

54 




. For the c^es receiving neither serum nor sulfapyridine, these refer to the time of admis- 
sion tothe hospital, or the onset of pneumonia when it began in the hospital. 

I with indefinite termination are excluded. 

+ 1 hese four figures refer to the average number of hours after the first dose of sulfapyridine. 
1 ne corresponding times after the first dose of serum are 18, 20, 18 and 227 hours, respectively. 
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when sulfapyridine was used alone than when serum was given, either alone 
or with the drug. Bacteremic patients responded to treatment with sulfa- 
pyridine alone more slowly than non-bacteremic cases, but this was not true 
among those who received serum, with or without the drug. Fatal cases 
survived, on the average, much longer following treatment with both agents 
than after either agent given alone. However, a larger proportion of the 
fatal cases that were treated with sulfapyridine alone died within 12 or 24 
hours after the first dose was given. The long average durations of illness 
in fatal cases are due to the inclusion of patients who died of purulent or 
other septic complications. 

More than one-half of the patients who were treated with serum alone 
and recovered without complications had a crisis within 12 hours of the 
first dose, and 87 per cent were free of acute symptoms within 36 hours. 

Table XV 

A Comparison of the Mortality in Horse Serum Treated Cases and in Those Treated with 
Rabbit Serums in Pneumococcic Pneumonias of Si.v Types for Which Both Kinds of 

Serum Were Available 



Patients Treated with Serum 
(No Sulfapyridine) 

Patients Treated with Serum 
and Sulfapyiidine 

Horse Serums 

Rabbit Serums 

Horse Serums 

Rabbit Serums 

Number 

Died 

Number 

Died 

Number 

Died 

Number 

Died 

Type 

I 

II 

IV 

V 

VII 

VIII 

28‘ 

51 

4 

ID 

131 

ID 

3* 

1 

0 

2 * 

1 

0 

4110 

2410 

72 

91 

IP 

13* 

2 * 

6 * 

0 

3* 

2- 

1 * 

10 ^ 

2 * 

1 

4* 

2 * 

3* 

1 * 

0 

0 

0 

44** 

20 ** 

2 * 

5* 

5* 

6 * 

11 '° 

3* 

1 * 

0 

1 * 

2 ' 

Age (years) 

Less than 40 

40 to 59 

60 or more 

48* 

2 H 

3« 

2 * 

3* 

2 * 

63‘* 

33** 

9* 

4* 

8 * 

2 * 

10 * 

5* 

4* 

1 * 

1 * 

2 * 

29'* 

29** 

24** 

7* 

5* 

6 * 

Day treatment begun 
Third or earlier 
Fourth 

Fifth 

Sixth 

Seventh or later 

26* 

172 

12 * 

6 

11 * 

1 

0 

2 * 

1 

3* 

51** 

15* 

W 

16* 

72 

4* 

2 * 

6 * 

1 * 

10 * 

3* 

1 

2 * 

3* 

3* 

0 

0 

0 

1 * 

30** 

5* 

16** 

14** 

17** 

2 = 

1* 

3* 

5* 

7* 

Total 

72** 

7* 

105** 

14*2 

19** 

4* 

82*= 

18'* 

Per cent died 

10 

13 

21 

22 

Per cent bacteremic 

18 

31 

58 

63 

Per cent over 40 years 

33 

40 

47 

65 


Superscripts represent the numbers of bacteremic cases included 
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When sulfapyridine alone was used, 41 per cent of the cases reached a similar 
stage within 24 hours, and 69 per cent within 36 hours, after the first dose. 
Among the cases treated with both serum and sulfapyridine, 58 per cent had 
a critical response within 24 hours and 84 per cent had essentially recovered 
within 36 hours from the time of the first dose of either agent. It is of 
interest that 40 per cent of the untreated cases that recovered had a crisis 
within 36 hours of the time of admission to the hospital. 


Table XVI 

Dosage of Specific Serums 



Serum Alone 

Serum and Sulfapyridine 


Horse 

Rabbit 

All 

Horse 

Rabbit 

All 

Number of patients 

73 

138 

211 

19 

110 

129 

Average age (years) 

32.6 

38.3 

36.3 

42.1 

49.9 

48.7 

Average dose per patient: Volume (c.c.) 

91 

47 

62 

100 

59 

65 

Units (X 1000) 

159 

195 

182 

202 

262 

253 

Average number of injections per patient 

4.0 

3.3 

3.6 

4.5 

3.7 

3.8 

Average time from first to last injection 







(hours) 

17 

12 

1 14 

19 

13 

14 

Average total dose per patient (Units 
X 1000) 







Recovered cases 

149 

174 

165 

155 

253 

246 

Fatal cases 

251 

308 

294 

380 

289 

301 

Non-bacteremic cases 

138 

162 

152 

123 

218 

204 

Bacteremic cases 

248 

263 

259 

258 

294 

289 

Average total dose (Units X 1000) accord- 
ing to type of pneumococcus 




1 



Type I 

175 

159 

166 

200 

244 

235 

II 

209 

226 

257 

278 

289 

288 

III 

— 

221 

221 


244 

244 

IV 

140 

189 

171 

160 

250 

220 

V 

174 

213 

192 

145 

226 

190 

VII 

151 

296 

218 

270 

418 

376 

VIII 

88 

140 

116 

— 

255 

255 

Others 

240 

190 

192 

1 

267 

267 

Number of patients receiving different 
total doses (Units X 1000) 

Recovered cases 




1 



Less than 50 

7 

2 

9 

1 

0 

1 

51-100 

15 

25 

40 

4 

12 

16 

101-200 

30 

62 

92 

7 

28 

35 

201-400 

12 

25 

37 

3 

34 

37 

401 or more 

2 

3 

5 

0 

9 

9 

Fatal cases 







Less than 50 

0 

0 

0 

0 

2 

2 

51-100 

1 

1 

2 

0 

2 

2 

101-200 

1 

6 

7 

1 

5 

6 

201-400 

4 

10 

14 

1 

13 

14 

401 or more 

1 

4 1 

1 

5 

2 

5 

7 


A comparison of the results of treatment with horse and with rabbit anti- 
pneumococcns serums is shown in table 15. Only the cases due to the six 
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common types for which both kinds of serum were available are included in 
this table. The present data are of interest in view of the recent preliminary 
report on the use of rabbit serums for Types I, II, V and VII pneumococcus 
pneumonias at this hospital." The tendency during the present season was to 
use more of the rabbit serums, particularly in Type II and Type VIII pneu- 
mococcic infections. The rabbit serum was used relatively more often in 
bacteremic cases and in the older patients. In spite of this, the death rates 
were about the same as among those receiving horse serums, and tins was 
true whether or not sulfapyridine was used in addition. 

Dosage of Serums Used (Table 16). The average total dose per patient 
receiving rabbit serum was larger in amount of antibody (units), smaller in 
volume and was given in fewer injections and over a shorter interval than 
the average dose of horse serum. This was true, in general, for each of the 
common types, regardless of whether sulfapyridine was also given. The 
average potencies of all the serums actually used during this year are given, 
in units per cubic centimeter, in table 17. The greatest differences in po- 

Table XVII 

Average Potency * * of Concentrated Antipneumococcic Serums Used during 1938-39 


Type Horse Rabbit 


1 2035 4085 

II 1760 4535 

III — 3100 

IV 3600 4970 

V 3075 5575 

VII 4080 9570 

VIII 1550 4420 

Others 2000 3880 


All 2355 4315 


* Expressed in units per c.c. 

tency were in the Type II and Type VIII serums, of which the rabbit serums 
had, on the average, almost three times the concentration of the correspond- 
ing horse serums. The average amount of serum used in the patients who 
also received sulfapyridine was actually greater than in those who received 
serum alone. The difference in dose, however, was not nearly commensurate 
with the great difference in the severity of the illness in these two groups, of 
cases, as indicated by the differences in age distribution (table 7) and in the 
incidence of bacteremia (table 4). An appreciable number of cases re- 
covered after receiving less than 100,000 units and some had a critical re- 
sponse to doses of 50,000 units or less. One-half of the patients who re- 
covered following treatment with serum alone received between 100,000 
and 200,000 units. The most frequent dose in the fatal cases was between 
200,000 and 400,000 units, even when sulfapyridine was also given. More 
than two-thirds of those who recovered following treatment with both agents 
received between 100,000 and 400,000 units of specific antibody. 

Serum Reactions (Table 18). Immediate reactions, usually considered 
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Table XVIII 


Serum Reactions, 1938-39 


• 

Horse Serums 

Rabbit Serums 


92 

! 380 

248 

862 


Patients 

Injections 

Patients 

Injections 

Immediate reactions 

29 (32%) 

43 (11%) 

20 (9%) 

26 (3%) 

Nausea, vomiting, pains, etc. 

12 

19 

5 

6 

Urticaria, edema 

10 

15 

4 

5 

Dyspnea, cyanosis, asthma 

4 

7 

6 

9 

“Collapse" 

7 

9 

6 

10 

Chills and febrile reactions 

35* (38%) 

45* (12%) 

112 (45%) 

156 (18%) 

Severe (106" F. or higher) 

3 

3 

7 

7 

Delayed serum sickness 

23 (25%) 

' 

47 (19%) 


Severe symptoms 

1 

1 


2 



* Horse serums furnished by the State Laboratory were used for 165 injections in 40 of 
these patients. Chills followed 38 injections in 29 recipients of these serums. 


to be associated with specific sensitiveness, were less frequent in rabbit serum 
recipients than in those treated with horse serums. Chills were frequent and 
occurred somewhat more often with the rabbit serums. The great fre- 
quency with which chills were encountered is due, in large part, to the fact 
that almost all of the serums used were furnished for clinical trial. Most 
of the lots which gave such reactions regularly or which gave rise to severe 
reactions were not released for general distribution. Severe chills or 
marked discomfort from serum sidcness occurred infrequently. 

Table* XIX 


Dosage of Sulfapyridine Used 




Cases Treated with 
Sulfapyridine alone 


Cases Treated with 
Sulfapyridine and Serum 


Recovered 

Died 

Non- 

bacteremic 

Bacteremic 

All Cases 

Recovered 

Died 

Non- 

bacteremic 

Bacteremic 

All Cases 

Number of cases 

185 

40 

174 

51 

225 

98 

31 

55 

1 

74 

129 

Average age (years) 

'44.1 

54.1 

45.1 

48.5 

45.8 

48.4 

49.7 

47.5 

49.6 

48.7 

Average total dose (grams) 
Average time from first to 
last dose (hours) 

20.9 

18.0 

19.5 

23.4 

20.4 

20.1 

19.8 

13.7 

25.3 

20.1 

88 

67 

80 

99 

84 

81 

83 

63 

95 

81 

Number of patients who re- 
ceived a total dose of; ' 
Less than 5 grams 

6-10 grams 

11-20 grams 

21-30 grams 

31-50 grams 

31 or more grams 

13 

12 

16 

9 

25 

11 

6 


8 

17 

20 

10 

26 

4 

30 

27 

2 


10 

29 

75 

7 

67 

15 

82 

25 

12 


22 

37 

51 


44 

12 

56 

17 

6 


16 

23 

23 


18 


25 

12 

4 


12 

16 

3 


3 

1 


7 

6 

1 

1 

6 

7 
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Dosage of S^d fa-pyridine {Table 19). In general, each patient received 
an initial dose of 2 grams. Severe cases received a second dose of 2 grams, 
two or four hours later. This was followed by 1 gram every four hours. 
Occasional doses were omitted because of vomiting. The drug was usually 
given for two or three days after the symptoms of the disease subsided. 
In some cases the treatment was begun with 1 gram 4-hourly. The average 
total dose of sulfapyridine used in all cases was about 20 grams given over 
a period of about 3^ days. It was about the same in those who received 
serum and in those who were treated with the drug alone. The average 
dose in bacteremic cases was larger than in non-bacteremic cases and it was 
given over a longer period. This was particularly true in the patients who 
received serum in addition. 

Among the patients who were treated with sulfapyridine alone and re- 
covered, 18 per cent received 10 grams or less and 68 per cent received be- 
tween 11 and 20 grams of the drug. Among the 40 fatal cases in this 
group, 12 (30 per cent) received only 5 grams or less and another 10 (25 
per cent) received a total of from 6 to 10 grams of sulfapyridine. Of the 
patients who were also treated with serum, 41 per cent of those who re- 
covered were given 10 grams or less, and an additional 24 per cent of the 
cases received between 1 1 and 20 grams of the drug. Twenty-three of the 
31 fatal cases in this group received 11 grams or more of sulfapyridine. 
Thus only a small proportion of the deaths can be ascribed to inadequate 
drug therapy, particularly among those who were treated with the com- 
bination of serum and sulfapyridine. 


Table XX 

Toxic Effects of Sulfapyridine Among 354 Patients with Pneumococcic Pneumonia Treated 
with the Drug Alone or in Combination with Serum 

No. of 

Symptom Patients 

Nausea without vomiting 

Vomiting 

Moderate severity (doses omitted) 

Severe (drug discontinued) 

Onset after; first dose (1 or 2 grams) 

4 grams 

5 grams “e 

6 to 9 grams 

more than 10 grams 

Stopped, while drug therapy continued, after: 

less than 12 hours 

1 day 21 

2 days 2 ]^ 

3 or more days ( 

Anemia (drop of more than 25 per cent m hemogloPm; ^ 

Acute ! ! 10 

Delayed _ o 

Leukopenia (below 5,000) during treatment 

Renal complication: Hematuria ' ' IS 

Rise in non-protein nitrogen (more than 25 mg. per cent) ^ 

Anasarca 22 

Marked excitement 2 

Drug fever 

Fe*vfr '(above' i66° F. by mouth) following cessation of drug therapy. . . 34 
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Toxic effects of sulfapyridine in the present cases (table 20) were sim- 
ilar to those reported from most other clinics. In many instances it was 
hard to determine whether any given symptom was a manifestation of the 
pneumonia, or of a complication of the disease, or whether it was due to 
the drug. Those instances in which there was any serious doubt are 
excluded from the table. 

Vomiting was the most frequent symptom. In 15 per cent of all the 
cases this symptom was so severe that the drug had to be discontinued. 
While most of the procedures recommended for the relief of this vomiting 
were tried, they were only occasionally successful, and then gave only tem- 
porary relief. In one-half of the cases the vomiting began within 8 to 12 
hours and after only 5 grams or less of the drug had been taken. In 10 



*-■ ' ' ' ^ DOSAGE OF SULFAPYRIDINE IN GRAMS ■ -.a-, w l-i .. i. 

, ®kod levels of free and total sulfapyridine in patients who received an initial 

nose of 2 grams, 1 gram 2 hours later, and then 1 gram every 4 hours. The lines connect 
determinations made in the same patient at different times. 


per cent of the cases the vomiting began soon after the first dose. In some 
of the cases the drug was given without interruption in spite of the nausea 
and vomiting, which later subsided after varying 'intervals while the drug 
was still being taken. The vomitus in a few cases contained considerable 
amounts of fresh blood. The acute anemias and leukopenias usually oc- 
curred between the second and fifth day. Hemoglobinuria and jaundice did 
not occur in these cases, nor was agranulocytosis encountered. These reac- 
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tions were observed in patients who were treated witli sulfapyridine during 
this season for infections other than the pneumococcic pneumonias. Anemias 
that occurred late in the patients who had purulent complications are not in- 
cluded. This would account for the low incidence of this reaction, since in 
most of the uncomplicated cases the drug was discontinued within from 
three to six days. Leukopenias are included here only if they occurred in 
patients who had leukocytosis before the drug was given. This complica- 
tion was noted within two or three days after treatment began and thus 
differs from the agranulocytosis noted in other cases, both in this hospital 
and elsewhere. On the whole, except for vomiting and occasional severe 
renal symptoms, the reactions to the drug in the cases of pneumococcic pneu- 
monia were not frequent. This may be due, in part, to the fact that the 
average duration of treatment was relatively short (table 19) and perhaps, 
in part, to the close supervision of the cases throughout treatment. 



Fig. 2. Blood levels of free and total sulfapyridine in patients who received 1 gram every 
4 hours. The lines connect determinations made m the same patient. 

Blood concentrations of sulfapyridine * varied considerably in different 
patients even on the same dosage. Although the fluid exchange was not 
measured accurately, there did not seem to be any regular and close cor- 
relation between fluid intake and the concentration of the drug in the blood. 
The levels attained and the degree of acetylation did not seem to be related 
to the amount of vomiting. These findings are shown graphically in 
figures 1 and 2. . 
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Table XXI 


Postpneumonic Complications 


Complication 

Serum Treated 

Serum 

and 

Sulfapyridine 

Sulfapyridine 

No Serum 

No 

Sulfapyridine 

All 

Cases 

Recov- 

ered 

Died 

Recov- 

ered 

Died 

Recov- 

ered 

Died 

Recov- 

ered 

Died 

Empyema * 


2 > 

V 

56 

71 

22 

4 

3 

3720 

Sterile pleural effusion 

4 


6= 

— 

61 


4 

— 


Pericarditis 

1 

2» 

U 

32 




1 

95 

Endocarditis 


S* 



4* 




1' 

1110 

Pulmonary abscess 

pi 

— 

— 

32 

B^P 


B^P 



Meningitis 


U 

— 

u 


^E^P 



60 

Arthritis 


u 




Bl^p 


1 

43 

Peritonitis 

22 

— 


■9 




— 

32 

Thrombophlebitis 

1 


22 


21 

1 

1 

1 

10= 

Otitis media 

3 

— 

2= 


21 

_ 

9 

1 

172 

Streptococcic infection 

u 

43 

22 

T- 

1 

1' 

4 

5 


Subcutaneous abscess 

3 > 


2 


1 

1' 



2 

92 

Atelectasis 

43 

^9 

3 


21 

1 

2 

12' 

Relapse 

1 


U 

H 

11 

31 

41 

— 

120 

Jaundice before treatment 
Leukopenia ( 4.000 or less) 

6* 

u 


H 

S' 

22 

2 

31 


before treatment 

1 

2! 

22 

H 

HI 

B 

1 

— 

6' 


The superscripts represent the numbers of patients in whom pneumococci were cultured 
from the blood. 

_ * Aniong the patients with empyema only 1 in each group recovered without operative 

intervention other than thoracentesis. 

Post-Pneumonic Complications (Table 21). Purulent complications 
and endocarditis were relatively more frequent in the patients treated with 
both serum and sulfapyridine than among the other cases. This was to be 
expected from the high incidence of bacteremia.® Patients who were ad- 
mitted for post-pneumonic complications and whose pneumonia was not 
active at the time are not included in this series of cases. Empyema was 
the most frequent purulent complication. It is of interest that in the absence 
of bacteremia it occurred most often in those patients who received either 
no specific therapy or only sulfapyridine. In the sulfapyridine treated 
patients, who developed septic complications, treatment with the drug in full 
OSes was usually continued for several days in an attempt to eliminate the 
ocus of infection without surgical intervention. As noted in the table, this 
vas not successful, at least in the cases with empyema. In the patients with 

this complication was diagnosed on the basis 
° ^ pericardial friction rub and was considered to be a fibrinous 

pericar itis without extensive effusion. In those who died, purulent fluid 
"as ound in the pericardial cavify. The relatively frequent occurrence 
o pneumococcic endocarditis in the present series of cases is perhaps de- 
pen ent on the fact that a considerable number of severely infected patients 
"ere 'ept alive for a longer time than usual with the therapy emplo)"ed. 
emo y 1C streptococcus infections occurring during the course of recovery 
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from the pneumococcic pneumonias were quite frequent. Their occurrence 
during" sulfapyridine treatment or, in some cases, shortly after the drug was 
discontinued, is of some interest. A number of these patients had blood 
stream invasion with this organism (table 5). A number of patients with 
jaundice complicating the pneumonia Avere treated with sulfapyridine with- 
out ill efifects. In these cases the drug was discontinued soon after the 
fever and symptoms subsided. 

Of special interest are the cases in which there Avas a relapse, that is, a 
recurrence of acute pneumococcic pulmonary infection within a feAV days 
and during the patient’s stay in the hospital. Only brief mention of the 
treated cases need be made here. Of the three serum treated cases, two had 
Type I pneumonia Avithout bacteremia and apparently responded Avell to 
treatment. One of these patients later had Type XIX pneumococcic pneu- 
monia Avith a negative blood culture and recovered without treatment, the 
other developed a Type V infection Avith bacteremia and died in spite of 
specific serum treatment. The third patient Avas treated with serum for 
Type VII pneumonia and recoA’^ered completely but remained in the hos- 
pital under observation for hyperthyroidism. Two months later he de- 
veloped Type I pneumococcic pneumonia Avith bacteremia and died in spite 
of serum treatment. The patient Avith relapse listed as treated with serum 
and sulfapyridine received this therapy for a Type I pneumonia with bac- 
teremia Avhich occurred after apparent recovery from a Type III pneumo- 
coccus pneumonia without bacteremia AAdn'ch AA^as treated Avith sulfapyridine 
alone. The four patients Avho were treated Avith sulfapyridine alone had 
the same type of pneumococcus during the relapse as in the original infec- 
tion. All Avere treated Avith the drug during both episodes. None had bac- 
teremia during the relapse. One had Type I, two had Type III and one 
had Type VIII pneumococcic pneumonia. One of the Type III cases that 
had bacteremia when first admitted is included here although he was dis- 
charged from the hospital before his reinfection. 

Stdfanilainide was used in full doses either alone or as a supplement to 
specific serum treatment in 138 cases of whom 32 (22 per cent) died. 
The cases are listed in table 22. Most of the patients treated Avith this 
drug alone Avere due to either Type III or to “ higher ” types of pneumo- 
cocci. A large proportion of them (47 per cent) were atypical and only 
14 per cent had positive blood cultures. The serum treated patients to 
Avhom this drug was given all had typical lobar pneumonia and more than 
one-half of them had positive blood cultures. The effect of the sulfanila- 
mide on the death rate is difficult to evaluate but it certainly Avas not very 
striking. 

It is of interest that 10 of the sulfanilamide treated cases developed 
anemia of a moderate degree (that is, a drop in hemoglobin of rnore than 
25 per cent). This was associated with hemoglobinuria and jaundice in one 
case. One patient with Type V pneumonia and bacteremia Avho was treated 
with sulfanilamide alone developed an extensiA^e drug rash and jaundice 


SPECIFIC TREATMENT OF PNEUMOCOCCIC PNEUMONIAS 1591 


Table XXII 


Cases of Pneumococcic Pneumonia to Whom Sulfanilamide Was Given in Full Doses Either as 
the Only Specific Therapy or as a Supplement to Specific Serum 1938-39 


Pneumococcus 

Sulfanilamide Used Alone * 

Serum and Sulfanilamide f 

Type 

Recovered 

1 

Died 

Recovered j 

1 

Died 

I 

1 

i 0 

92 

2- 

II 

21 

0 

51 

43 

III 

12 

4 

51 

11 

IV 

2 

1 

— 

— 

V 

21 

21 

51 

22 

VI 

4 

2 

1 

0 

VII 

2 

0 

31 

11 

VIII 

41 

11 

11 

11 

Others 

431 

IQi 

53 

1 

Total 

721 

20« 

3411 

121“ 

All “atypical" 





(bioncho) 

pneumonias 

34 

9 




Cases to whom sulfapyridine was also given are excluded. 

Superscripts represent the numbers of bacteremic cases included. 

* These cases are listed in all other tables as untreated, i.e., under “no serum, no sulfa- 
pyridine.” 

t These cases are listed in other tables as treated with serum alone. 

associated with hepatomegaly. The death of this patient may have resulted 
from the toxic effects of the drug, since all the blood cultures taken after 
treatment were sterile and specific antibodies had developed in the blood. 


Comment 

We have been concerned in this paper with a presentation of the results 
of therapy and an analysis of the important factors influencing these results. 
It should be apparent from this study that it is difficult, if not sometimes 
impossible, to interpret the results obtained in many other clinics when ade- 
quate data are not presented and particularly when previous experience with 
similar cases is not available for comparison. It is natural that a remedy 
like sulfapyridine, which has a wide application, is inexpensive and involves 
little effort on the part of the physician would be used much more extensively 
t an an agent like specific serum, which involves considerable conscientious 
e ort, intelligence and experience. No attempt will be made to compare 
t e present cases with those published from other clinics. 

The data presented are purposely limited to the pneumococcic pneu- 
monias in adults, since such cases have been studied most extensively in the 
past and also because they present a more nearly uniform group of infec- 
lons. To be sure, in many of the cases associated with the so-called higher 
D pes o ^ pneumococci, the etiological relationship of the organisms to the 
isease is not alwa3's definite, nor are the clinical pictures presented always 
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very typical. Both the good and the poor results in many such cases are 
open to criticism, particularly when no corroborating bacteriological findings 
from blood, lung or exudates are available. The comparison between serum 
and chemotherapy in such cases is most unsatisfactory. 

It is apparent that both serum and sulfapyridine were highly successful 
in curtailing the death rate and in bringing about a rapid termination of 
the symptoms of acute infection. Failures with both kinds of therapy still 
occur. They are most frequent in aged individuals, in patients treated late 
in the disease and in those with preexisting systemic diseases. Delayed 
deaths also occur from complications of the pneumonia, which are frequently 
present at the time treatment is instituted and which are not adequately 
influenced by the treatment. 

A number of important factors have not been considered in the present 
analysis. These include many bacteriological details, particularly the in- 
cidence of mixed infection, the effect of persistent vomiting on the results 
of sulfapyridine therapy and the differences in response to sulfapyridine 
between cases treated early and those treated late in the disease. Adequate 
data for the proper interpretation of the significance of some of these factors 
are lacking. The antibody response in patients treated with sulfapyridine 
and its possible significance are considered elsewhere.® We have also re- 
ported separately on the intravenous use of the sodium salt of sulfapyridine 
in some of the present cases.'' 

Summary and Conclusions 

The significant factors concerning the results of treatment in 1037 cases 
of pneumococcic pneumonia admitted to the Boston City Hospital during 
the 1938 to 1939 season have been analyzed. Specific serums and sulfa- 
pyridine were each found to be effective in reducing the death rate and in 
bringing about rapid clinical improvement. The combination of serum and 
sulfapyridine was effective in the cases with the worst prognosis. 

Both horse and rabbit serums Avere effective, but the latter were more 
concentrated and were used in the poorer risks. Rabbit serums gave fewer 
allergic reactions than horse serums. Severe untoward reactions from 
either serum or sulfapyridine were infrequent. 

Sulfanilamide was not very effective either Avhen given alone or as a 

supplement to serum therapy. 

On the basis of the results in these cases it is felt that the optimum treat- 
ment for the pneumococcic pneumonias should be carried out, in general, as 
follows; (1) Blood culture and sputum typing should be done as soon as 
the clinical diagnosis of pneumonia is made. (2) Sulfapyridine therapy 
should be started at this time. (3) Specific serums should be given to t e 
cases with the ivorst prognosis as soon as the type is determined. ( ) 
Serum should be given in all cases when there is no definite improvement 
after 24 to 36 hours of sulfapyridine therap 3 ^ 
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RELATIONS BETWEEN AGE AND WEIGHT AND 
DOSAGE OF DRUGS * 

By W. T. Dawson, f Galveston, Texas 

Because of the existence of individual variability in response to drugs, 
no method can be devised for determining accurately in advance the proper 
dosages of drugs for individuals. Average doses, suitable for large groups 
of adult patients, have been worked out empirically and are printed in pharma- 
copoeias, This paper is concerned with a survey of methods by which drug 
dosage might be modified for age and size of individual. 

It is natural to proportion dosage according to size of patient, and I 
suppose it was done even by our Stone Age ancestors. We have today a 
rule for doing this, Clark’s rule, or the weight rule, to take the adult dose as 
that for a person weighing 150 lbs. and change the dose as necessary in 
direct proportion to the weight of the patient. The weight rule is repre- 
sented in figures 1, 2 and 3 by the diagonal straight lines. A person of 
weight 70 kg. (154 lbs.) is to receive 100 per cent of the adult dose; per- 
centages for those of lesser weights may be read off directly from figures 1, 
2 and 3, and for those of greater weights from figure 3, line 1.0. 

It is not always possible to ascertain a patient’s weight. A number of 
rules have, therefore, been worked out for estimating the dose from the age 
in such ways that the computed dose would be very close to that called for 
by weight. J. Young in 1813 stated that “ for children under 12 years 
old, the doses of most medicines must be diminished in the proportion of the 
age to the age increased by twelve : for example, at two years old 34 = 
2/ (2 -f- 12). At 21 the full dose may be given.” 

In order to facilitate comparison of the results of using different possible 
methods of computing dosage, the ages of boys up to 17 years have been set 
on the bqttom line of figure 1 with graduations corresponding to the average 
weights of boys at different ages, taken from the tables of Davison^® (for 
14 years and under) and Emerson and Manny®®; the underlying data are 
shown in table 1. Figure 2 is a corresponding chart for girls. ^ The small 
drop in weight during the first week of life is disregarded. With this age 
scale to plot the results of using Young’s rule, we find that there is a rough 
approximation to the average weight rule figures from two years of age 
up to about the onset of puberty. Bastedo’s rule,^ using the multiplier (age 
in years plus 3)/30 gives a really beautiful approximation, starting at 1 year, 
to the average weight rule for children (see figures 1 and 2) and is well 
worth remembering. The rules of Cowling (age next birthday/24) and 
Billing®® (age/20) are not so good as Bastedo’s; they have been omitted 

* Read at the New Orleans meeting of the American College of Physicians, March 31, 
1939. 

t Deceased September 19, 1939. 
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from figures 1 and 2 to avoid the confusion that would result from plotting 
five interlacing lines. 

Fried’s rule/^ for infants below one year, gives comparatively small 
doses. Fried introduced the multiplier, age in months/150, and pointed 



bases for proportioning dosage to child age or weight: basal caloric 
f area, weight with 70 kg. as “adult” weight; Hufeland’s method 

acTP ’ adult dose multiplied by age in months/lSO (Fried, for infants under one year) ; 
(BastedoY^^^^^ years plus 12 (Young, for ages below 12 years) ; (age in years plus 3)/30 


practically extending Young’s rule into the first months 
*^1 exact multiplier would be: age in months/ (age in months 

rules, except Bastedo’s,* give doses for the first year 
o t e t lat are usually below those given by the weight rule. This brings 
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US to an important point in relation to dosage. It has been and is felt very 
strongly by many physicians that great caution must be used with regard to 
dosage for patients at both extremes of life, infancy and old age, and that 
one should not disregard the obvious truth that a dose too small can be 
increased, but a dose too large may be irremediable. 



Fig. 2. Possible bases for proportioning dosage Hufeland’s method 

output per 24 hours, surface area, weight with ^0 kg. as adult ygar) ; 

(see text) ; adult dose multiplied by age in months/150 (Fried, to ^ 3)/30 

age in years/age in years plus 12 (Young, for ages below 12 yea s) , ( g 
(Bastedo). 


On the other hand there have been, and are today, many physicians of 
great experience, who, while admitting the force of the argumen or ’ 

incline to the view that infants and children are in proportion to eir w 
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more tolerant of many drugs than are adults, except possibly during the 
early days or weeks of life. An expression of this view is shown in figures 
1 and 2 in the line draivn from Hufeland’s method. Hufeland took as 
adult dose the figure 40, to be given at age 25. At one-half month of age the 
dose was to be 1, at one month 2, at two months 4, at three months 5 ; then 
increasing every two months by 1, becoming at 11 months 9, at one year 
10, at three years 16, at five years 20, at 15 years 30, at 20 years 35; the 
initial doses always somewhat less, until individual sensitivity had been de- 
termined. These figures have been obtained through the kindness of Pro- 
fessor George B. Roth. 

Table I 

Heights, Weights, Surface Areas and 24-Hour Basal Caloric Requirements 

of Males and Females 


Age 

Height 

(nearest 

cm.) 

Weig 

kg. 


Surface Area in 
Square Meters 


Basal Caloric 
Requirement 

24 hours 

:ht 

DuBois 

DuBois- 

Pfaundler 


M 

F 

iM 

F 

M 

F 

M 

F 

M 

F 

Birth 

52 

52 

3.4 

3.2 

.21 

.21 

.23 

.22 

159 

145 

1 month 

54 

53 

4.4 

4.1 

.24 

.23 

.26 

.25 

— 

— 

2 months 

57 

56 

5.3 

4.8 

.27 

.26 

.30 

.28 

— 

— 

3 months 

60 

59 

6.1 

5.7 

.30 

.29 

.33 

.31 

332 

307 

6 months 

67 

66 

8.1 

7.3 

.37 

.35 

.40 

.37 

442 

401 

8 months 

70 

68 

8.9 

8.2 

.40 

.37 

.42 

.40 

— 

— 

12 months 

75 

73 

9.7 

9.5 

.43 

.42 

.46 

.45 

595 

584 

2 years 

85 

85 

12.4 

12.1 

.52 

.52 

.55 

.54 

— (680) 

— (650) 

3 years 

94 

92 

14.6 

14.0 

.60 

.58 

.62 

.60 

— (770) 

— (720) 

4 years 

99 

99 

16.3 

15.9 

.66 

.65 

.67 

.67 

— (820) 

— (780) 

5 years 

106 

105 

18.7 

18.1 

.73 

.72 

.74 

.73 

— (890) 

— (840) 

6 years 

112 

111 

20.5 

19.9 

.79 

.78 

.80 

.79 

1010 (940) 

950 (880) 

7 years 

118 

116 

22.5 

21.8 

.86 

.83 

.86 

.84 

1080 (990) 

1000 (910) 

8 years 

123 

122 

24.8 

24.3 

.92 

.91 

.92 

.91 

1140 (1040) 

1000 (960) 

9 years 

127 

126 

27.3 

26.1 

.98 

.96 

.98 

.96 

1200 (1080) 

1060 (990) 

10 years 

133 

131 

30.3 

29.2 

1.06 

1.03 

1.06 

1.03 

1230 (1135) 

1140 (1030) 

11 years 

137 

136 

32.9 

32.0 

1.12 

1.10 

1.12 

1.10 

1290 (1170) 

1220 (1060) 

12 years 

142 

144 

36.2 

37.0 

1.20 

1.22 

1.19 

1.21 

1350 (1220) 

1290 (1140) 

13 years 

145 

146 

37.5 

37.5 

1.24 

1.24 

1.23 

1.23 

1350 (1220) 

1300 (1110) 

14 years 

151 

153 

41.0 

43.0 

1.32 

1.36 

1.31 

1.35 

1480 

1370 

15 years 

160 

156 

48.7 

48.4 

1.48 

1.45 

1.47 

1.44 

1640 

1390 

16 years 

165 

158 

54.9 

50.9 

1.60 

1.50 

1.58 

1.49 

1770 

1420 

17 years 

169 

159 

59.0 

52.3 

1.68 

1.52 

1.66 

1.52 

1800 

1360 

Adult 

173 

— 

70.0 

— 

1.83 


1.83 

— 

1760 



N.B. Height and weight values of children from Davison (12 years and under) and 
Manny .5“ Surface area values, “DuBois," calculated from DuBois formula; 
DuBois-Pfaundler’' calculated from new formula (see text). Basal caloric requirement — 
values for 12 months and under calculated from data of Talbot, Wilson and Worcester 
(obtained from females); bracketed values from Lewis, Kinsman and Iliff remaining values 
Irom Boothby, Berkson and Dunn.*" 


Those physicians who believe in the greater proportionate tolerance of 
the young for drugs have in recent years received support from some labora- 
tory workers. In 1909 the biochemist Benjamin Moore advocated giving 
doses of drugs in proportion to the % power of the body weight, or W’®', 
because it approximates a surface area rule. Giving drugs in direct propor- 
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tion to body weight is in terms of exponents, or powers, to follow the rule 
W^‘°. If we use a power less than 1.0, we give the young of a species pro- 
portionately larger doses than adult members of the species, and the smaller 
the power the bigger the proportion of the adult dose that the young receive. 
This is illustrated by figure 3, in which the doses given by various powers 



Fig. 3. Percentage of adult dosage that would j°se®to patfe^^^^ 

to various powers of the body weight, ‘^^UoDer x%ercentage of adult mainte- 

Line 1.0 is that of direct proportion to weight, ^ ' Yin? 22 kg possibly maintenance 

nance dose of digitalis for a group of children ^verag S , digitalizing dose for same 
dosage would follow line — .5. Lower x ° 3 Circles show percentages 

group of children ; possibly digitalizing dose would follow • • p j ^ so to attempt 
of dose of sulfanilamide for 70 kg patient used by Long. Bhssjnd M ^ 

quickly to initiate blood levels of 10 to 15 mg. per 100 c.c. , PP weight — log 70). 

figure s). Curves calculated from the relation, log dose — 2-1- P (log weigni 


P = power. 
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of the weight are shown. If we use the zero power of the weight, or W®, 
we give all patients 100 per cent of adult dose, regardless of weight. The 
rule for % power of the weight, or W•“^ is not shown, but gives a good 
approximation and also illustrates very nearly the effect of using W'®^ or 
W-'^^ a rule advocated by Dreyer and Walker,-®' -® because of the approxi- 
mation to a surface area rule. Bazett and Quinby ® found a satisfactory ad- 
justment by this rule of the anesthetic dose of urethane in the cat. There is 
evidence, however, that for certain drugs at least, simple mathematical re- 
lations of any type based on weight are not likely to hold at the extremes 
of life (see figure 4, and barbiturates, below). 

Returning to figures 1 and 2 we find a surface area rule plotted. This 
rule follows rather closely the line for a rule on the basis of the % power 
of the body weight, or W®'. The values underlying the surface area lines 
in figures 1 and 2 have been plotted from a new formula, calculated without 
arbitrary restrictions by the standard mathematical method of multiple re- 
gression. It is of interest to note that this method was originally devised 
by one of the greatest of mathematicians, Gauss,’^ and published in 1821- 
1826.®^ The DuBois formula: log SA = .725 log H .425 log W -f 
1.8564 or any other derived from the same nine subjects cannot be used for 
infants without some commission of the mathematical sin of extrapolation, 
since the smallest subject weighed 6.27 kg. The data have, therefore, been 
extended by addition of figures on 12 infants measured by Pfaundler ®® in 
Germany, by a method very similar, after it was found that multiple re- 
gressions computed (Fisher,®® sect. 29) from the logs lo of the two sets did 
not differ significantly (P. 9, Fisher,®® sect. 26) ; this implies that the technic 
used in the two sects of measurements of the body surface was substantially 
the same. Pfaundler’s 12 infants weighed 2.00 to 5.80 kg. The new 
formula computed (Fisher,®® sect. 29) for the whole 21 subjects is: 

log SA (+ .004) = .456 (+ .084) log H -f .509 (+ .032) log W 2.302. 

This is not by any means a final surface area formula ; but proper statistical 
investigation for homogeneity of the rather numerous groups of surface 
area measurements in the literature (see Boyd ^^) would be very laborious, 
and probably without any great improvement resulting. The surface areas 
computed by the two formulas are given in table 1. The DuBois formula 
underestimated the surface area of 10 of Pfaundler’s 12 infants, the new 
formula five of 12 with one other almost exact; both formulas under- 
estimated in five of the nine DuBois subjects. Both give 1.83 square meters 
for the surface area of an adult of height 173 cm. and weight 70 kg., which 
have been taken as “average male adult” (really about 30 years of age) 
gures for the purpose of computing values for the surface area lines, 
iable 1 shows little divergence between results of use of the two formulas 
except for infants. 

Figures 1 and 2 also show lines for proportioning dosage to 24-hour 
asal caloric requirement, taking 1760 as the normal adult figure. There are 
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three lines shown. The top line, for six years and up, from the data of 
Boothby, Berkson and Dunn,^° is based on results on normal subjects at the 
first basal metabolic rate reading. The middle line, from two to five years, 
is based on the extensive material of Lewis, Kinsman and Ililf,'*" on subjects 
who were studied on different occasions during the growth period. Below 
two years the figures are calculated from those of Talbot, Wilson and Wor- 
cester,®® for girls, which are probably not particularly different from those 
for boys at this early age. It will be noted that dosage on this basis would 
increase very abruptly with age, from about 9 per cent of adult dose at birtli 
to 25 per cent at six months, 50 per cent at about five years and 75 per cent 
at 11 years (boys, girls 13). 

The possible importance of basal caloric output in connection with drug 
dosage has been pointed out particularly for morphine.®" Morphine is gen- 
erally considered poorly tolerated in infants and old people. In old age and 
during the first few weeks after birth dosage on the basis of basal caloric 
output would be lower than at intermediate ages, but on this basis would be- 
come relatively high at six to 12 months of age (figures 1 and 2), so that the 
danger from morphine is probably connected with some other factor than 
basal caloric output, possibly witli a high sensitiveness of the respiratory 
center. Use in the mother late in labor, within less than about four hours 
prior to delivery, is likely to cause respiratory depression in the child de- 
livered.®® Bastedo * states that he has seen a child of one year “ doped ” by 
gr. /4o of powdered opium, or only about gr. )4oo (0.3 mg.) morphine, or 
about gr. Yioo morphine sulfate. Schlossmann says, “ in infants symp- 
toms which threaten life may appear after one drop of opium tincture ” and 
recommends that neither morphine nor any preparation containing opium be 
given before the fourth year of life ” without the most urgent indications.” 
An important practical point to emphasize here is the great natural individual 
variability in response to drugs. Serious respiratory depression, or actual 
apnea, may occur in an occasional patient of any age even from what had 
been thought a very safe dose of morphine. Caution is necessary in giving 
morphine to any patient whose susceptibility to morphine has not been de- 
termined, and especially so in the young and the aged. Though it is not the 
controlling factor, basal metabolic rate is of some importance. Ordinary 
morphine dosages are considered dangerous in markedly hypothyroid pa- 
tients. Guedel states that a patient in postoperative thyrotoxin storm 
will destroy gr. % (16 mg.) morphine sulfate in one or two hours, while in 
the aged gr. Ye (11 mg.) will still be effective after six or eight hours. In 
some old people gr. Ys (8 mg.) may be a dangerous dose of morphine sul- 
fate. Thus, it seems that, taking as standard the official U. S. P.^ dose of 
8 mg. (gr. %) and regulating the dosage of morphine for infants, children or 
the aged, in direct proportion to weight, may result in giving a dangerous 

dose. . 

Codeine phosphate is given by Pfaundler and Schlossmann ‘ in infants 
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4 to 12 months of age in doses of 1 to 5 mg. Their extensive table of drug 
dosage for infants and children merits study. 

The dosage of antiluetic drugs is commonly made larger for children 
than for adults in proportion to weight. Thus, children may be given 15 
mg. neoarsphenamine per kg. after the preliminary small initial doses, while 
the corresponding doses for adults are only about 9 mg. per kg. (dose of 
0.6 gm.). Even greater differences are made in one large clinic as shown 
in table 2 for “ old arsphenamine,” bismuth, and mercury salicylate, infants 


Table II 

Dosages of Antiluetic Drugs, Vanderbilt Clinic, New York 





Infants and Children 



Alternate Plan 

Birth 

6 months 
to 

1 year 

1 year 
to 

6 years 

6 to 

14 years 

Drug 

Men Women 

6 months 

Old Arsphenamine 
Initial dose 

0.2 0,15 

0.075 

0.1 

0.1 

0.15 

Fourth week 

0.3 0.2 

0.1 

0.15 

0.15 

0.2 

1st course 
Seventh week 

1st course 

0.4 0.35 

0.1 

0.15 

0.2 

0,25 

2nd course 

Mercury Salicylate 
Initial 

0.5 0.4 

gr. 3/4 

gr. 1/10 

gr. 1/4 

gr. 1/4 

gr. 1/4 

Maximum 

gr. 1-1/2 

gr. 1/2 

gr. 1/2 

gr.1/2 

gr. 1 

Bismuth * 

Initial 

1 c.c. 

1/4 c.c. 

1/2 c.c. 

1/2 c.c. 

1 c.c. 

Maximum 

2 c.c. 

1 c.c. 

1 c.c. 

1 c.c. 

1-1/2 c.c. 


* Based on preparations containing 50 mg. of elemental bismuth per c.c. 


receiving 20 per cent of the maximum adult dose of old arsphenamine, 33 
per cent of that of mercury salicylate, and 50 per cent of that of bismuth. 
It is interesting to compare these with the dosages indicated by various rules 
in figures 1 and 2. Because of the step-like increases of antiluetic dose with 
increasing age, it is difficult to formulate the rate of increase. 

A number of other drugs seem to be tolerated better by children than 
would be expected from the results of applying any of the commonly used 
dosage rules. Thus, Bastedo * states that “ the child’s dose of a cathartic or 
belladonna or arsenic approaches that of an adult.” He cites two interesting 
paired observations in human pharmacology: (1) “ we have seen the same 
amount of belladonna given to a father and to his son six years of age with 
equal effect,” and (2) “a child of three not one whit more affected by a 
grain of calomel than was her mother by half the dose.” Pfaundler and 
Schlossmann ®" show the dose of castor oil for infants 4 to 12 months of age 
as 5 to 10 c.c.; the British Pharmacopoeia (1932) gives the adult dose range 
as 4 to 16 c.c. 

Atropine is sometimes administered practical^ to the limit of tolerance to 
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infants in pyloric stenosis and to adults in postencephalitic Parkinsonism. 
Assuming complete absorption, which is here rather unlikely, infants of two 
to four weeks, averaging about 3.9 kg., may possibly tolerate total daily 
dosage of about 1.5 mg.,®® 16 to 20 per cent of the corresponding adult 
figure, also producing symptoms of beginning atropine poisoning, which is 
7 to 9 mg.®® Infants thus may possibly tolerate two or three times as much 
atropine as would be expected on the basis of weight. 

In pharmacological experiments it is common, despite the warnings of 
Moore,®® Dreyer and Walker,®® Bazett and Erb,® and others, to proportion 
dosage of drugs to the weight of the animal, assuming that unusual results, 
at least within the same species, are accountable for on the basis of indi- 
vidual variation. My satisfaction with this procedure was finally upset by 
the results shown in table 3, obtained by titration of morphinized rabbits by 
ear vein with ouabain solutions to the end point of cardiac stoppage.®^ 


Table III 

Preliminary Study of Effect of Rate of Injection and of Body Weight on the Lethal 
Dose of Ouabain in the Male Rabbit 


Num- 



Mean 




ber 

Injection 


Lethal 




of 

Rate, mg. 
per kg. 

Mean 

Dose, 

Standard Deviations 


Rab- 

Wt. in 

mg. per 






Conclusions 

bits 

per min. 

kg. 

kg. 

Wt. 

Dose 

10 

.001 

1.59 

.261 

.20 

.071 

Effect of injection 

10 

.002 

1.87 

.198 

.28 

.021 

rate not marked 

10 

.003 

1.62 

.242 

.36 

.042 

Small rabbits rel- 

10 

.004 

1.75 

.217 

.24 

.039 

10 

.006 

1.49 

.238 

.12 

.056 

atively more tol- 

10 

.008 

1.68 

.220 

.32 

.032 

erant than large 

10 

.010 

1.54 

.243 

.10 

.047 


10 

.010 

2.65 

.141 

.22 

.030 


10 

.012 

1.36 

.246 

.12 

.038 


10 

.016 

1.61 

.230 

.19 

.043 



.032 

.064 

1.42 

1.42 




Effect of weight 
obscured by that 


.128 

1.66 

.628 

.18 


of injection rate 


.256 

1.77 

.973 

.32 

.169 



A glance at table 3 shows that wherever there is an increase in the 
average weight of the rabbits in a group, the average lethal dose goes down, 
conspicuously so with the groups of small and large male rabbits on rate , 
on use of larger numbers of animals the difference became Jess conspicuous, 
but remained in the same direction. Table 3 also makes clear the increase 
in mean letlial dose at very rapid rates of injection. ^ The main object was 
to investigate the effect on lethal dose of rate of injection, whic as een 
found very irhportant in determining the “cat unit.’ As frequent y 

happens in research, we found something we were not looking for, a weig it 
effect in this instance. 
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• 

I was fortunate enough to be able to enlist the aid of Dr. C. I. Bliss in 
the analysis both of these rabbit data and of data obtained previously by Dr. 
B. J. Vos at the University of Chicago on cats of both sexes and weights, 
1.26 to 5.07 kg. Using the logarithms of the observed results and the 
method of Fisher,®^ sect. 29, it was found that the smaller animals were, in 
both species, relative to their weight, more tolerant of cardiac glucosidal 
preparations than the larger animals. The powers of the weight involved 
were as follows: 130 cats on digitalis 0.89 + 0.06, less than 1.0, but not 
significant!}'' so; for 61 cats on digitoxin 0.77 + 0.08, and for 153 cats on 
ouabain 0.79 + 0.05, both significantly less than 1.0. For 204 rabbits 
we found the dose proportional to about the 0.6 power of the weight, 
\Y.573 ±o.o 58^ to be (a bit fussily) exact. Here the 0.058 is the standard de- 
viation of 0.573, the difference from 1.0 is 0.427, and this difference is 
0.427/0.058 = 7.3 standard deviation, from which we can calculate that the 
probability is less than 1 in millions of our being wrong in assuming that on 
the average small rabbits are, in proportion to weight, more tolerant of 
ouabain than large rabbits, at least within the experimental weight range, 
1.02 to 3.64 kg. 

It is interesting that Dr. Bliss * found in analysis of data obtained by 
Campbell in the silkworm that the larger silkworms were more tolerant of 
arsenic in proportion to their weight than the smaller animals, so that the 
size factor for time of death could be stated as Finding in the 

size factor an exponent greater than 1.0 is infrequent in the literature of the 
subject; the work of Falck on strychnine, however, supplies a parallel (figure 
4). Dreyer and Walker were impressed by finding in the standardization 
of diphtheria toxin in guinea pigs that “ when the dose per 100 gm. of weight 
IS made the same in light and heavy groups of animals of the same species 
the lighter animals survive for a much longer period than do the heavier. 
The explanation of this difference in death time is to be sought in a com- 
parison of the doses calculated in relation to the surface. It is then seen 
that the dose thus calculated is much smaller in the lighter animals than in 
the heavier group.” They reported after examination of the literature 
that this was no isolated instance, and that “ we have not up to the present 
uiet with any exception in the case of mammals and birds ” to the general 
rule that smaller animals within the same species were in proportion to their 
weight more tolerant than larger ones. They list among tire substances for 
which this appeared to hold good, either for effect on time of death or lethal 
dose (or possibly other effects) observations by various workers on arsenic 
tnoxide, codeine, physostigmine and potassium chloride in the rabbit; va- 
rious snake venoms in rats, rabbits, guinea pigs and cats; epinephrine and 
tetanus toxin in the mouse; and caffeine in dogs, cats and rabbits.^® The 
methods of calculation are shown in considerable detail in a second paper.'® 

Dreyer and Walker further point out that while examples can be found 
of greater tolerance per kg. to drugs or other toxic agents in small species. 
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e g., the mouse, than in larger species, e.g., the guinea pig, the opposite 
phenomenon has also been observed (figure 4). 

Clark has recently reviewed the same subject. He appears to me after 
examination of the references quoted, to be in error in his statement that 
large mice are less susceptible than small mice to both neoarsphenamine 
and to aconite.” Clark has, I believe, in the case of aconite put a wrong 



Fig. 4. In different species completely different relations between age and effective 
dosage of drugs may be obtained. Though mice are smaller than guinea pigs, their tolerance 
for strychnine is less in proportion to weight (Falck, 1884, 1885). 

interpretation on a confusing report by Broom, Burn, Gaddum, Trevan and 
Underhill."- The conclusion drawn by tlie writer from study of this report 
is that the authors intended to state that they felt they had not established 
a significant difference in tolerance for aconite per gram, between small 
mice and large mice, the observed difference being considered a difference in 
colony resistance to aconite. 
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With regard to neoarsphenamine, which is given in somewhat larger 
dose per kg. to children than to adults, Durham, Gaddum and Marchal 
state that “ so far as our evidence goes, it would appear that, in immature 
mice, sensitiveness increases with age at such a rate as almost to neutralize 
the effect of increase in weight. On the other hand, in mature mice, from 
20 gm. upwards, resistance apparently ceases to diminish at such a rate, so 
that some adjustment of dose by weight becomes necessary; and adjustment 
by simple proportion to weight seems likely to be as accurate in that range 
as that given by the use of any other formula.” 

If we have a definite end-point producible by a drug such as a measur- 
able blood concentration of the drug, as with sulfanilamide, or rather 
sudden dramatic therapeutic improvement, as with digitalis in congestive 
heart failure, or fairly definite toxic symptoms, as with digitalis, or atropine, 
we can record the dose, daily, accumulated, or single, as the case may be, 
that was responsible in each patient for producing the result and by plotting 
against weight in various ways obtain some idea as to types of mathematical 
relation between weight and dose. A rather frequent finding, in view of 
fairly numerous references to dosage being properly proportional to various 
fractional powers of the body weight, appears to have been that plotting log 
dose against log weight gives results not significantly different from a 
straight line, at least over fairly considerable ranges of weight (figure 5). 
Where this is the case, the slope of the line is the power of the weight in- 
volved, and can be measured approximately from the diagram (vertical/hori- 
zontal intercept), or calculated by the method of least squares (Snedecor,®^ 
tables 6, 7). 

A recent report on sulfanilamide by Long, Bliss and Feinstone enables 
the calculation of mathematical relations between body weight and dosage 
advised to initiate or to maintain certain blood levels. Dr. Long has kindly 
pointed out that the same daily dosage may maintain different blood levels 
in the same patient, depending on whether or not there is restriction of fluid 
intake. The results of the calculations are shown in table 4 and figure 5. 
They suggest that therapeutically equivalent dosages of sulfanilamide are 
proportional to a power of the weight less than 1.0, and possibly around 
0.5 to 0.8. 

While logarithms are convenient for the mathematical analysis, their 
significance is not readily apparent. Use of figure 3 makes clearer just 
what is meant by proportioning dosage to powers of the weight. From 
this it can be seen at once, for example, that proportioning the dose to W'® 
would mean that the average 100 kg. man (220.5 lbs.) should receive ap- 
proximately 120 per cent of the adult dose (i.e., for 70 kg. weight). For 
estimating the power of the weight to which dose may be proportional, 

gure 3 is obviously not nearly so useful a type of device as figure 5, 
however. 

_ The table of dosages used at Children’s Hospital,^® Iowa City, shows 
infants and children more tolerant of epinephrine in proportion to their 



1606 


W. T. DAWSON 


Table IV 

Relations between Body Weight and Therapeutic Dosages of Sulfanilamide in the 

Human Species 


Information Used 


Therapeutic Dosage* 
Proportional to 


Initial dose * used in establishing quickly a 
per 100 C.C., for weight of 

blood level of 10 to 15 mg. 


kg. 70 

60 

45 

35 

23 

11 


dose, grams 4.8 

4.2 

3.6 

3.6 

3.0 

1.8 

W-” 

mg. per kg. 69 

70 

80 

103 

130 

164 

1.6 

Daily total dosage * 
per 100 c.c. 

used in 

keeping up blood levels 

of 5 to 10 mg. 


kg. 70 

60 

45 

35 

23 

11 

W-s" 

dose, grams 5.4 

5.4 

5.4 

4.2 

3.6 

1.8 

TT 

mg. per kg. 77 90 

Omitting first two dosages 

120 

120 

157 

164 

3.2 


* Somewhat dependent on urinary excretion, and restriction of fluid intake.'” Dose 
refers to total amount of drug, not to amount per kg. 



Fig. 5. Graphic test of linearity of relation of log (initial dose in grams of sulfanil- 
amide used in bringing about a blood level of 10 to 15 mg. per 100 c.c.) to log in 

kg. The power of the body weight to which dose may be proportional is given by the slope 
of the solid line. Extrapolation to find the initial dose for a 3.4 kg. child gives the solid 
circle value, .04 antilog 1.1 grams; the extrapolation apparently fails, as Dr. Long gives 
the desired dose as 0.51 grams (0.15 gram per kg.). 

weight than adults. The hypodermic doses given are : at 6 months 3 rninims 
(0.2 C.C.), at 18 months 4 minims, at 3 years 6 minims, at 5 years 7 minims, 
adults 7 to 15 minims (average thus 11 minims). Plotting a similar dia- 
gram to that for sulfanilamide In figure 5, the dosage of epinephrine comes 
out proportional roughly to the 0.6 power of body weight. 



RELATIONS BETWEEN AGE AND WEIGHT AND DOSAGE OF DRUGS 1607 


Bodansky and Duff ® have found immature rats tolerate dosage of thy- 
roxine rapidly lethal to mature rats. 

The effective doses of digitalis in adults seem to be close to those neces- 
sary in children, and the daily maintenance dose in a child may be more than 
that required by the average adult. Withering noted that nausea generally 
appeared, presumably in adults, when about 30 grains (1.94 gm.) altogether 
had been given. McCulloch and Rupe gave children of 1 to 1 1 years 
with normal hearts doses of digitalis every four hours. Vomiting occurred 
after 4 to 20 doses in 17 out of 36. The amount required to produce emesis 
in these 17 cases averaged 17 c.c. of tincture, or 1.7 gm. of leaf, and assayed 
as 17 “ cat units.” The digitalizing dose for an adult averaged in Eggle- 
ston’s series about 2.2 gm. and in Pardee’s about 2.4 gm. in terms of 
good standard leaf of the time, of which 0.1 gm. was considered a “cat 
unit.” (Incidentally, owing to recent change in U. S. P. standard for digi- 
talis, a “ cat unit ” is now about 65 mg., apparently for a good standard 
leaf ; even more interesting, a “ cat unit ” is bigger if got by the 30 to 55 
minute death times of the Magnus modification of the cat method, which 
some use, than if done by using the death times around 90 minutes of the 
Hatcher-Brody method (Alday Redonnet ^),^'’ and less with ether anesthesia 
than with some other sorts,®® and it is somewhat common for authors to omit 
to state what sort of “ cat unit ” they have.) Subject to these reservations, 
we may make tentative comparisons of doses for adults and children. The 
average 70 kg. adult may require about 33 mg. per kg. for digitalization. 
Jacobsen and Davison,'*® working with a group of children of 16 to 28 kg. 
(average 22 kg.) found the digitalizing dose of a leaf, probably of good 
standard potency,®® average 1.7 gm., or 78 mg. per kg. To find the approxi- 
mate power, P, of the weight to which the digitalizing dose of digitalis might 
be proportional, we may use the formula : 

p _ log adult dose — log children's dose 

log mean adult wt. — log mean wt. of the children 

_ log 2.3 - log 1.7 _ .36 - .23 

log 70 - log 22 1.85 - 1.34 ’ ^ 

Turning to the question of daily maintenance dose of digitalis, we may 
use the following data. Jacobsen and Davison found the maintenance 
dose for children average 200 mg. daily and Davison after further experi- 
ence includes this figure in “ The Compleat Pediatrician.” From Pardee’s 
figures ®* the average for adults may be calculated as 111 mg. 

Using the same formula as before : 

p — log 111 ~ log 200 
.51 

2.05 - 2.30 -.25 


.51 


«51 
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We thus reach the very interesting tentative conclusions, that the average 
‘ digitalizing dosage ” of digitalis leaf is greater for children in proportion 
to their weight than for adults, and that the average daily maintenance 
dosage for children of about 22 kg. average weight is not only greater than 
that for adults in proportion to weight, but greater in absolute figures. The 
digitalizing dosage may be proportional to W‘® approximately, and main- 
tenance dosage of W“'® approximately. Figure 3 does allow here of esti- 
mating these powers directly, since there is only one point to plot in each 
case, the second being always at the “ big intersection,” simply by plotting 
percentage of adult dose (x) against child weight and taking as the power 
that for the nearest curve. These are very rough estimates, from ad- 
mittedly inadequate data, but it is hoped they will stimulate' further 
observations. 

Eggleston’® and Pardee,®'* who worked with adults, and Jacobsen and 
Davison from experience with children, found no outstanding relation 
between dosage and body weight within their groups of patients. This may 
have been due to the small numbers of cases worked up, and to natural 
variability of results, enhanced by use of different preparations (biologically 
standardized) in different groups of patients. 

Dreyer and Walker®®’®® seem to have overlooked Falck’s early (1884, 
1885) observations,®® to which Clark®® draws attention. Falck®® made ob- 
servations on the effect of age on least observed tetanic and lethal doses of 
strychnine during at least the first 100 days in the life of the guinea pig, 
mouse and rabbit. The results are shown in figure 4. The least observed 
lethal dose per kg. for the rabbit was highest at birth and diminished rapidly, 
indicating a size factor less than 1.0. The tetanic doses for the rabbit and 
mouse, and the lethal dose for the mouse at first diminished with increasing 
age, and then increased, apparently reaching eventually a plateau. Both 
the tetanic and the lethal doses per kg. for the guinea pig increased from 
birth on for at least 100 days ; in the rapidly growing guinea pig, which has 
a more advanced neuromotor mechanism at birth than either mouse or rabbit, 
there seems thus to be clearcut evidence of a size factor greater than 1.0. 
The evidence from animal experiments is hence somewhat contradictory, 
but is certainly such as to make one very cautious about giving strychnine 
to children. Strychnine is not important as a drug for children, but Aik- 
man ® says, “ strychnine poisoning with brightly colored sugar-coated cathar- 
tic and tonic tablets causes more deaths in children than any other poison 
(see also Priest ®®). The lethal dose for a child may be very small; a boy 
of 3/4 years has been killed by a dose estimated as 2 or 3 mg.^ (gr. 342 or 
/4o) an adult has been killed by 36 mg., or a little over 34 grain of strych- 
nine hydrochloride.*® 

It is of particular interest to consider next the size factor for barbi- 
turates, among which are apparently the most effective strychnine antidotes. 
Clear clinical reports have established the life-saving value of sodium 
amytal *®' ®® and pernoston,** and the prompt cessation of the painful and 
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potentially traumatizing strychnine convulsions when these drugs were 
given by vein in human cases. A number of other barbiturates, especially ® 
pentobarbital (nembutal), when given by vein have been found in the la- 
boratory to suppress strychnine convulsions,^”’ and the antagonism is 
demonstrable even in the spinal cat.”® 

Barbiturates are generally considered well tolerated by children. Clark 
found the results of Bazett and Erb ® on the anesthetic dose of pentobarbital 
in cats and dogs to follow the relation approximately W’®’, though Bazett 
and Erb ® did not consider so simple a relation sufficient. Donald and 
Raventos have recently reviewed the somewhat contradictory literature 


on the size factor for barbiturates. The need for caution during the early 
days of life is emphasized by their report on the barbiturate sodium evipal. 
Giving 20 mg. per kg. by vein in pigs, they found the duration of narcosis 
in pigs six months old averaged about 20 minutes, in those 10 to 80 days 
old about 12 minutes, but in pigs two to four days old rose to 50 minutes. 
The new-born were thus highly susceptible; the higher susceptibility wore 
off at about 10 days of age and began to rise somewhat at about three 
months of age. There was considerable variability among individuals of the 
same age. Pearcy and Weaver®” considered that old dogs as well as young 
dogs were less tolerant of barbital than dogs of intermediate age, which 
emphasizes sensitiveness at both ends of the age scale. 

Comparing Falck’s results with strychnine (figure 4) with those of 
Donald and Raventos with sodium evipal, one finds Clark’s conclusion ^® 
inescapable : “ at present it is impossible to enunciate general laws regarding 
the relation between dosage and body weight, since completely different re- 
lations appear to be obtained with different drugs,” and, one may add, in 
different species. 

Why children require or tolerate in proportion to their size higher dosage 
of some drugs than do adults cannot at present be explained. Dreyer and 
Walker -® considered blood volume which they found proportional to sur- 
face area, or about W'^”, of paramount importance. One must, however, 
take into account several other possible factors, such as larger proportionate 
average basal metabolic rate, daily urinary output, and weight of liver and 
other organs concerned with destruction or conjugation of drugs. 


The liver in a man 20 to 30 years of age averages, according to 
Roessle and Roulet,®” 1587 grams; in a woman, 1371 grams, or 86 per cent 
of that of the male. Assuming a drug to be entirely destroyed in tlie liver, 
and livers to have the same destructive capacity per gram liver tissue at all 
ages, the new-born, with livers averaging 78 grams, according to Coppoletta 
and Wolbach,^’^ would tolerate about 5 per cent of the dose for the adult 
Wale, or substantially the proportionate dose indicated by their body weight, 
according to the weight rule (figures 1, 2). Several authorities give much 
^*Sher liver weights at birth than 78 grams, but this figure of Coppoletta and 
^olbach^' has been preferred, since they definitely excluded livers showing 
pathological changes. The average liver weight increases at first slightly 
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and later definitely more rapidly than the body weight, so that using the same 
table of liver weights we should give a dose at six months of 13 per cent, 
at two years 25 per cent, at six years 40 per cent, and at 12 years 58 per cent 
of adult dose, all somewhat in excess of the proportions indicated by the 
weight rule of figures 1 and 2, but not so great as those indicated by surface 
area. Thus, in children the somewhat disproportionately rapid growth of 
the liver may possibly be a factor in increasing tolerance to some of the 
drugs, such as quinine, barbital and phenobarbital, which are partly de- 
stroyed or detoxicated in the liver, to the more unstable barbiturates which 
are almost wholly destroyed in the body, and to arsplienamine, the arsenic 
from which is excreted chiefly by way of the bile into the feces.®® 

In the case of sodium and ammonium mandelates used therapeutically, 
the daily dose is sometimes given as 1 gram per 100 c.c. of previous 24 hours 
urine, the object being to obtain urinary concentrations of 0.5 to 1.0 per 
cent of the drug. This may work out at about 4 grams for an infant, whose 
urine volume may average 400 to 600 c.c.,^® and practically adult dose of 12 
grams for a 12 year old child, whose urine volume may average 1200 to 1500 
c.c.,^® quite in the adult range. This factor also affects the dosage of sul- 
fanilamide, the dose of which is sometimes given as “ for adults Vs grain, 
for infants 1 grain per pound of body weight.” In proportioning dosage 
of drugs on the basis of urinary output, it should be remembered that the 
fluid intake during the first day of life may be only a few c.c., during the 
second day only about 100, the third 250, the sixth 400, the fourteenth 500 
c.c.®^; even assuming about 40 per cent of this to appear as urine, the volume 
seems insufficient to permit any great amount of drug excretion through the 
kidney during the early days of life. The 24-hour urine volume is, more- 
over, subject at all ages to tremendous fluctuations from day to day, being 
affected by fluid intake especially, by temperature of air and body, humidity, 
clothing, diet, etc. The lungs and skin always have primary liens on the 
water provided in ingested food and drink. The extraordinary variability 
of basal 24-hour urinary volume in c.c. is well illustrated by coefficients that 
have been given for calculating this as averaging 1000 times surface area 
(table 1), but with a minimum coefficient of 400 times and a maximum of 
1500 times.®^ Thus, for a boy of 9 years of age the basal 24-hour urine 
might average 980 c.c., but vary from 390 to 1470 c.c., or even largei 
amounts with excess fluid ingestion. The high average ratio of urinary 
output to body weight suggests that older infants and children should have, 
as a rule, a very good tolerance for many drugs excreted largely or chiefly 
through the kidney,®® such as quinine, phenobarbital, bismuth, mercury, 
atropine, mandelic acid, sulfanilamide. We should expect the new-born 
on the other hand to be rather sensitive to drugs excreted mainly in the urine. 

The antimalarial dosage of quinine sulfate suggested by the Malaria 
Commission of the League of Nations®®’®^ is 1.0 to 1.2 grams (15 to 18 
grains daily) and recently by the U. S. Public Health Service 20 grains (1.3 
grams) daily. An article by Ross and Alcock ®® says of quinine children 
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can be given a larger proportion by body weight than adults, say twice as 
much.” On this basis a child of 12 with malaria would be given the adult 
dose, say 1.0 gram, daily; at 5 years 0.5 gram daily, and 1 year 0.2 gram 
daily; Pfaundler and Schlossmann®^ recommend 0.01 gram (% grain) 
quinine hydrochloride per month from 4 to 12 months of age as daily dos- 
age ; larger doses are recommended by some other workers. 

The barbiturates are partly detoxicated in the liver and partly excreted 
in the urine.®® With barbital 75 per cent and with phenobarbital 10 to 40 
per cent may appear in the urine unchanged, with the newer and briefer- 
acting less or none. Children are generally considered to tolerate pheno- 
barbital very well, which is perhaps explicable on the basis of somewhat 
higher proportion of liver tissue and greater urinary output. On the other 
hand, the same reasons would cause one to think that strychnine should be 
well tolerated by children, and the evidence rather points to strychnine being 
even more dangerous in children than in adults. 

Discussion 

There seems to be enough evidence available to show that it is not suf- 
ficient to teach that dosage of drugs for children should be determined by 
direct proportion to weight, or by use of simple rules. The main points to 
emphasize are (1) giving careful attention to actual good pediatric practice, 
(2) noting that there is no quantitative rule at present, or likely to be de- 
veloped in the future, that will fit all drugs, (3) recognition of the fact 
that the child’s dosage of some important drugs is much less ditferent from 
the adult’s than would be expected on the basis of a direct proportion to 
body weight, (4) acquisition of an attitude of humble enquiry in view of the 
fact that the basic quantitative data that might serve as a basis for dosage 
rules are, in the case of many drugs, not yet available in any systematic form. 

Toward the end of the natural term of life, with basal caloric output 
falling, and with a decline in size of liver ®” and kidney,®® caution in giving 
drugs is obviously necessary. But individual variability still plays a role, 
so that it may be necessary finally to use rather large doses of drugs in order 
to secure the desired effects, even in a little old lady. In short, after all this 
discussion, the only principle of dosage that survives is that the dose must be 
adjusted to the individual patient, and that nothing can or will supersede 
clinical experience, and careful study, combined with good judgment. 

Conclusions 

1. Laboratory observation has shown that the effective, usually lethal, 
doses of various drugs are usually less per kg. in the larger animals of a 
species than in the smaller. This is an over-simplification; a species ma}' 
show either high resistance or high susceptibility at birth, with possible de- 
crease for a few da 3 's or weeks, followed by increase. 
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2. Oil the basis of clinical observation the therapeutic dosage of atropine, 
the arsphenamines, bismuth, digitalis, mandelic acid, some mercurials, sul- 
fanilamide and some other drugs, has been set at somewhat higher levels 
in proportion to weight for infants and children than for adults. On the 
other hand, dosage of morphine or strychnine, even in direct proportion to 
body weight, appears too great for safety of some individuals, and caution 
is in order until, at least, the susceptibility has been determined, especially in 
the case of an infant, child or aged person. 

3. The greater tolerance of the young for some drugs may be due to 
various factors, possibl)'' including proportionately larger average (1) sur- 
face area, (2) basal metabolic rate, (3) liver weight, (4) daily urinary 
volume. 

4. The inevitable excretory and metabolic readjustments in the first few 
days or weeks of extrauterine life, as well as the decline in metabolic rate, 
reduction in size and possible pathological changes in liver and kidney after 
middle life (especially in old age) enjoin caution in the use of drugs during 
these periods. 

Charts have been prepared to show the relative doses provided by various 
rules based on age, weight to various powers, surface area, and basal caloric 
output. 
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ADENYLIC ACID IN HUMAN NUTRITION * 

By Tom D. Spies, M.D., F.A.C.P., Wileiam B. Bean, M.D., and Richard 
W. ViLTER, M.D., Cincinnati, Ohio 

From our studies of a large series of persons with mixed vitamin de- 
ficiency, we reported recently * that the diagnostic manifestations of 
pellagra, beriberi, riboflavin deficieney, vitamin A deficiency and vitamin B« 
deficiency respond to the administration of large amounts of synthetic nico- 
tinic acid, thiamin hydrochloride, riboflavin, oleum percomorphum, and 
synthetic vitamin Bg respectively. Each of these active chemical sub- 
stances, in addition to its specific action for the relief of certain character- 
istic symptoms, promotes a general sense of well-being in these persons. 
Following the administration of crystalline vitamin supplements to their 
inadequate diets, the patients often became strong enough to work, with the 
result that a more adequate diet was subsequently bought and eaten. If the 
diet was not improved and these synthetic substances were added as supple- 
ments, better health followed, but many patients remained poorly nourished 
and continued to have symptoms. This suggests that even though these 
essential substances — nicotinic acid, thiamin hydrochloride, riboflavin, oleum 
percomorphum or carotene-in-oil, and vitamin Bo — are supplied, the diet is 
still deficient in another substance or substances. Since it has been shown 
in this clinic^ and also by Sydenstricker, Geeslin, Templeton and Weaver® 
that riboflavin, in addition to its specific effect in the treatment of clinical 
riboflavin deficiency, is beneficial to certain pellagrins in relapse, and since 
so many of these “ specific” deficiencies are clinically interrelated, it is pos- 
sible that the same general biochemical system or systems may be disturbed. 
Adenylic acid is a constituent of the pyridine dinucleotides, coenzymes I and 
II, and is widely distributed in nature. It is intimately concerned with car- 
bohydrate and protein metabolism. Therefore, we decided to investigate 
the properties of adenylic acid by administering it to normal persons and to 
persons with mixed deficiency disease. 

Adenylic acid f was administered intravenously to eight normal persons, 
in doses of from 3 to 20 miiligrams, dissolved in sterile physiological solu- 
tion of sodium chloride. Within 15 to 30 seconds after the injection was 
begun, the subjects had an involuntary deep gasping inspiration, and com- 
plained of a burning and nervous “ fluttering ” sensation in the upper part 
of the abdomen and a feeling of fullness in the head. Oftentimes they 

* Received for publication December 16, 1939. ; r r-- • ^ t, r xr ,■ 

From the Department of Internal Medicine, University of Cincinnati College of Afedi- 
cine, and the Cincinnati General HospitsJj Cincinnati, Ohio, and the Hillman Hospital, ^ Bir- 
mingham, Alabama. These studies were aided by ^ante to the University of Cincinnati 
from the John and Mary R. Markle Foundation and Eh Lilly and Company. 

t Three preparations of adenylic acid were furnished through the courtesy of Anheuser 
Busch, Inc. and Merck and Company. 
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Stated that they were dizzy, and sweating of the forehead was observed in 
some of the subjects. Four of them had angor animi. All of the patients 
had transient flushing of the neck and face. The pupils became widely 
dilated; frequently there was blinking for several seconds. The arterial 
blood pressure fell slightly and the heart rate increased. All symptoms 
vanished within three to five minutes after they began, and there was no 
evidence of harmful effects. The possibilit}^ of impurities in the adenylic 
acid used is being investigated. The administration of a single dose of 200 
milligrams of adenylic acid by mouth produced similar but less intense 
symptoms in about one-fourth of these persons, and some complained of 
headache. A similar oral dose, repeated every hour for five hours, did not 
increase the severity of these symptoms. Adenylic acid is only slightF 
soluble in water, but dissolves readily when incubated with normal human 
gastric juice. No toxic symptoms were observed when such gastric juice 
preparations were administered by mouth. 

Group I. Two patients with pellagra in relapse were given 500 milli- 
grams of nicotinic acid * daily as a supplement to their extremely deficient 
diet. This diet was unchanged during the period of observation. The im- 
mediate response to nicotinic acid was dramatic but after a period of six 
weeks, gradual relapse occurred. The daily dosage of nicotinic acid was 
doubled and another, but less dramatic remission was induced. The patients, 
however, did not remain symptom-free on this additional dosage. After 
diagnostic lesions of pellagra returned, 500 milligrams of adenylic acid were 
administered daily for three days, while the dosage of nicotinic acid remained 
constant. Dramatic relief of the symptoms occurred and the signs of 
pellagra once more disappeared in these two patients. 

Group II. The second group consisted of seven patients with typical 
pellagrous plossitis and dermatitis. Each of these patients received 1000 
milligrams of adenylic acid in divided doses for one day. ■ Within 24 hours, 
the burning sensations in their tongues disappeared and they experienced a 
general increase in strength and sense of well-being. The glossitis and 
dermatitis, however, improved slowly and, in one case, not at all. When 
improvement occurred, it was gradual in contrast to the rather abrupt and 
dramatic relief of the mucous membrane lesions of pellagra following nico- 
tinic acid therap)’’ or the relief of the painful symptoms of beriberi follow- 
ing treatment with vitamin Bi. 

Group III. This group of six patients, who had subsisted on grossly 
deficient diets for many years, had intense burning of the oral mucous 
membranes and, in some instances, of the skin. No diagnostic skin or 
mucous membrane lesions of pellagra were present. After failure to relieve 
these sjTnptoms bj' means of placebos or nicotinic acid, 1000 milligrams of 
adenylic acid were administered orally, in divided doses of 100 milligrams 

7 ^1? presence of nicotinic acid amide or nicotinic acid, we have observ-ed the in vitro 
s\nthesis of cocnzymes I and II by defibrinatcd blood, but similar studies using pyrazine 
monocarlwxylic acid gave no evidence of in vitro sjTithesis of these enzymes. 
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each, for one day. This was followed by immediate cessation of the symp- 
toms. No return of burning was noted but this study was ended during 
the period when the diet was improved by summer crops. 

These studies indicate tliat some of the symptoms of mixed vitamin 
deficiency are relieved by adenylic acid. This compound, in some cases, may 
act in a manner similar to riboflavin in increasing the effectiveness of nico- 
tinic acid in pellagrins in relapse. This finding gives further evidence not 
only of the multiple and mixed nature of these dietary deficiency diseases 
in human beings but also suggests that they are the result of dysfunction of 
certain fundamentally related enzyme reactions. Because of the severe re- 
actions produced by intravenous injections of all preparations of adenylic 
acid we have used, we do not recommend that this compound be adminis- 
tered to human beings until further studies are made. Investigation along 
these lines is in progress. 

Summary and Conclusions 

1. Pellagrins in relapse are benefited by treatment with nicotinic acid 
and adenylic acid. 

2. Six patients with malnutrition, who had intense burning of the oral 
mucous membranes, but no diagnostic evidence of pellagra, were relieved 
following treatment with adenylic acid alone. 

3. Since severe reactions were produced by the intravenous injection of 
three preparations of adenylic acid, we do not recommend that this compound 
be administered to human beings. 
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VARIATION OF BLOOD PRESSURE WITH SKELE- 
TAL MUSCLE TENSION AND RELAXATION. 

II. THE HEART BEAT* 

By Edmund Jacobson, Ph.D., M.D., F.A.C.P., Chicago, Illinois 

In previous studies " systolic and diastolic pressure were measured in 
man, lying at rest, at intervals beginning about 15 minutes after reclining, 
while potentials were recorded (in microvolts within the frequency rate, 30- 
4000) from electrodes in one or more of the following groups : the flexor 
muscle in the right upper arm, the left quadriceps femoris muscles, the ab- 
dominal muscles, muscles in the region of the right eye. Apart from fall of 
pressure following soon after and attributable to change to the recumbent 
position, there were indications that the blood pressure variable is a function 
of skeletal muscular tension. Prolonged lying down did not in itself induce 
further lowering of pressure ; in fact the pressure remained at about the same 
level or increased unless the subject relaxed. The data suggested that the 
ratio or decrement of pressure to decrement of muscular voltages, as re- 
corded, was often greatest when the muscular voltages dwindled toward zero 

(Pn. = 0). 

One factor in the chain of events leading to fall of blood pressure at- 
tendant upon skeletal muscular relaxation may be diminished rate and force 
of the heart beat. This possibility can be tested with the data at hand. 

On many of the myograms made at the same time as the blood pressure 
tracings, small electrical records from the heart can be clearly distinguished, 
permitting the heart rate and the heart voltage there to be determined. More 
precisely expressed, the electrocardiogram indicates the potential differences 
in electrodes located about 4 to 6 cm. apart in the arm or the thigh or the 
abdominal wall at a constant distance from the heart. 

It must be admitted without reserve that the character of the QRS curves 
in the electrocardiograms of two individuals does not enable us to compare 
the force of beat in tbeir hearts. Even in the same individual observed 
from day to day, the QRS curves admittedly would afford no basis for com- 
parison concerning the force of tlie heart beat on different occasions, since 
the heart might shift in position in the chest and other essential conditions 
might vary also. These considerations should not obscure the possible 
value of the QRS curve in affording comparative data in the same individual 
concerning the force of his heart beat, provided that essential conditions re- 
main constant. 

* Received for publication December 19, 1938. (Partiallv reported before the American 
1 hysiological Society, Marcli 31, 1938.) 

c J'l? Physiological Laboratory of the University of Chicago and the Laborators' 

tor Clinical Phj'siology, Chicago. 

by a grant from the National Research Council. 

Mr. \\ illiam lif. Lees assisted during the experiments. 
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Einthoven and Hugenholtz,® answering many authors inclined to sepa- 
rate the mechanical and electrical phenomena of the heart beat, afforded tlieir 
classic demonstration in 1918. Using a sensitive mechanical recording 
device, they found that in heart muscle poisoned with KCl solutions mechano- 
grams could be secured so long as the electrocardiograms persisted. " All 
our experiments with poisoning, injury or removal of indispensable con- 
stituents have given us the same result, namely, a complete parallelism of the 
mechanical and electrical phenomena, always changing pari passu ” is the 
statement of Einthoven in his Harvey Lecture (1924-25). Professor H. 
B. Williams has observed a patient evidently showing progressive muscular 
atrophy of the heart whose QRS curves declined accordingly (personal com- 
munication). He states his experience as follows: 

“If you find in a new patient never before observed an electrocardio- 
gram which looks very much like a normal one except that all is uniformly 
reduced, it may indicate general impairment of the myocardium and it may 
not. Some people have much lower voltage than average as a personal pe- 
culiarity. Such an EKG with a history of progressive narrowing of the 
field of cardiac response and a status praesens of shortness of breath on 
slight exertion witli no valvular defects or anemia, I should regard as con- 
firmatory of a tentative diagnosis of myocardial disease. 

“ If, however, you see a patient over a period of months and see the 
electrocardiogram progressively shrinking while maintaining its general 
form and with the shrinking of the EKG there is clinical evidence of dimin- 
ishing effectiveness of the heart and valvular lesions are not present to com- 
plicate the situation, I regard it as proof positive of general myocardial 
disease.” 

The harmonious conclusions of Einthoven and Plugenholtz as well as 
Williams afford basis for the view that voltages in electrocardiograms are 
functions varying with the heart beat and that their magnitudes will enable 
us to compare force of heart beats in the same individual, provided that 
essential conditions will remain constant. We can assume that the presence 
of muscular contraction, however slight, will be denoted by action-potentials 
(Fulton,^ Jacobson,® Davis and Davis®). 

In the present studies, these conditions are met, because comparisons of 
voltages are made only in the same individual in a particular period of rest 
(60 to 90 minutes), while the electrodes remain in a constant position inserted 
in the tissues. It is an essential condition that the individual does not shift 
his position during these periods; even the limbs lie unmoved. Accordingly, 
in most or all instances, the position of the heart in the thoracic cavity may 
be assumed to be practically constant throughout. Therefore, it seems war- 
ranted to assume that in a particular individual during a specific experimental 
period, we can here follow the variations of force of the heart beat by 
measuring the heart voltages at corresponding instants. 

The peak voltages measured in the present records differ from the QRS 
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of the electrocardiogram as commonly recorded with the string galvanometer 
in that the two electrodes are but 4 to 6 centimeters apart, both residing in 
the arm or in the abdominal wall. Under these conditions, I believe, the 
electrocardiogram shows much less variation during any single respirator}^ 
cycle than with the leads in their customary positions. This renders it un- 
necessary to make certain that the electrocardiograms to be compared occur 
always in the same phase of the cycle of respiration. A second difference 
results from the fact that the present electrocardiograms are recorded by 
means of amplifiers, transformer coupled. Amplification is required be- 
cause the differences in potential marking the QRS curve, if recorded from 
electrodes only 4 to 6 centimeters distant from each other, as in one limb, 
must be measured in microvolts. 

In 28 records it is readily possible to distinguish the electrocardiograms. 
The mean of several voltages was commonly taken as corresponding with 
each blood pressure tracing, since the latter was coincident with several heart 
beats. Accordingly we compare not one heart voltage with another, but the 
arithmetic mean of several heart voltages taken at the time of one pressure 
tracing with those taken at the time of another. 

The results were not anticipated. There is in general a striking cor- 
respondence between fall in blood pressure and simultaneous decline in heart 
rate or in heart voltage or in both. In every instance (18 out of 28) where 
both systolic and diastolic pressure fall, there occurs a fall also in heart rate 
or in heart voltage or in both (10 out of 18). In the 18 instances men- 
tioned, the fall both in systolic and in diastolic pressure averages about 9 mm. 
mercury, the decline in heart rate approximates 7 per minute and the diminu- 
tion in heart microvoltage averages about 1.0 (table 1). 

It seems reasonable to believe that a fall of 9 mm. blood pressure as an 
average is a significant figure ; the more so, since this figure is added to the 
decline occurring upon lying down, so that the sum of the two falls consti- 
tutes an important fraction of the original pressure. (In order to eliminate 
subjective errors in taking blood pressure, the Tycos self-recording sphygmo- 
manometer was used in these studies. The point of systolic pressure is 
sharply indicated on the charts made with this instrument; but there is ques- 
tion at times concerning the reading of the diastolic pressure. Accordingly 
we may believe that the figures for systolic pressure have a negligible error, 
but no such assumption is made regarding those for diastolic pressure. 
However, since all the readings were made by one person, we may assume 
that errors, if any, were in the same direction, and that the results for dias- 
tolic pre.ssure are satisfactory at least for purposes of comparison. ) The 28 
records in question, as will be seen, include instances in which blood pressure 
did not fall. Ihey also include instances in which action-potentials from 
t le muscles in the arm or thigh or abdomen did not decrease ; for in the 
present article, unlike the preceding one, we are not examining the possible 
corre ation of changes in these potentials with changes in blood pressure, 
statistical analysis indicates clearly that the results are not due to 
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Table I 

Changes in Heart Rate and Heart Voltage, Coincident with Changes in Blood Pressure 


Subject 

Age 

Sex 

Blood Pressure 

Heart Rate 

Heart Voltage 

Ny. 

20 

M 

-2/- 5 

-5 

-0.8 

Ad. 

20 

M 

-5/+2 

-3 

-1.7 

Ba. 

22 

M 

-7/-13 

0 

-0.3 

Et. 

51 

M 

— 7/-}-l 

-3 

-0.3 

Et. 

51 

M 

-12/0 

-3 

-0.3 

Ro. 

24 

M 

-18/-11 

-12 

-0.8 

Ka. 

30 

M 

-12/-18 

-19 

0 

Lu. 

27 

M 

-1-3/0 

-4 

0 

Di. 

37 

M 

-10/-5 

0 

-0.9 

Ve. 

35 

M 

-19/-25 

-6 

-0.3 

Ve. 

35 

M 

-M/-5 

-2 

0 

Bn. 

40 

M 

-1/-6 

-12 

-t-0.3 

Bh. 

35 

M 

-25/-2 

-4 

-1.4 

Ma. 

61 

M 

-7/-16 

-5 

-0.4 

Ja. 

24 

M 

-1-3/-2 

-20 

0 

Adi. 

20 

M 

d-2/-l-9 

-18 

+ 0.3 

FI. 

24 

F 

-2/-9 

-4 

-1.2 

Ri. 

18 

F 

- 51-6 

-4 

0 

Od. 

26 

F 

-S/-12 

0 

0 

Mu. 

23 

F 

-3/-1 

-9 

+0.3 

Sh. 

20 

F 

-4/-9 

-12 

-0.8 

Ba. 

22 

F 

- 61-1 

+2 

-0.4 

Wi. 

23 

M 

-2/0 

0 

-1.7 

Eik. 

24 

M 

-23/-10 

-9 

-5.7 

Ga. 

23 

M 

-11/-8 

-15 

-1.4 

Bo. 

28 

M 

0/-3 

-9 

-0.3 

Th. 

? 

F 

0/-1 

0 

+0.1 

Ed. 

20 

M 

- 91-9 

-6 

-1.4 


chance variation. The following summary has seemed most simple and is 
modified on suggestions for which I am indebted to Professor Walter 
Bartky. In any one of the 28 records considered, coincident changes re- 
spectively in systolic pressure, diastolic pressure, heart rate and heart voltage 
are possible in 16 varieties. As indicated in table 2, let Wj represent 

Table II 

Statistical Analysis of Table 1 ; 

Possible Coincident Changes in 4 Variables 
Systolic Pressure, Diastolic Pressure, Heart Rate, Heart Voltage 


Wo 

w. 

W4 

+ - 

+ 

+ + - - 

+ 

“ + ” “ 

+ “ + “ 


+ + + - 

+ + 


+ + - + 

— + + “ 


+ - + + 

- + - + 


— d — 1 — i- 

+ + 


Scores * 



Random 

Actual 

w, 

1.75 

13.50 

Wo 

3.50 

6.00 

Wj 

10.50 

6.00 

w< 

10.50 

2.50 

Ws 

1.75 

0.0 


* In scoring, it is necessary to consider zero as midway between minus and plus and to 
credit the value. 1/2 to Wi or to \V; or to Wj as the case may deser\'e. 
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, Wo represent 1 and h, while Wo, W 4 and 

Ws represent the other groups of combinations there shown. We are par- 
ticularly interested in Wi and Wo but most of all in Wi, the instance in which 
there is decrease in systolic and in diastolic pressure accompanied by decrease 
also in heart rate and heart voltage. The chance score for Wi would be V\q 
of 28 = 1.75. Actually we find that Wi occurred 13.50 times. Obviously 
this result differs very greatly from the purely random score stated above ; so 
much so that it seems superfluous to determine the probability figure. The 
same can be said regarding the actual score of Wi -j- W 2 = 19.50, compared 
with the random score of Wi -}- W™ = 5.25. 

In the score of 28 instances considered, decreased systolic plus diastolic 
pressure occurs in 20 instances. Most of these 20 instances are accom- 
panied by decrease both in heart rate and in heart voltage (13.5 out of 20) ; 
all of these 20 instances (except one half of one, as scored) are accom- 
panied by decrease at least in heart rate or in heart voltage. 

Obviously, decline in the force of beat (represented by voltage, in the 
present instances) or decrease in the rate, while the strength remains ap- 
proximately the same, indicates relaxation in the cardiac musculature; more 
precisely stated, indicates less effective or fewer beats during a given period 
of time. 

Is the recumbency in itself responsible for the lowering of blood pressure 
and also of the diminished heart rate and heart voltage? This question was 
answered negatively in the preceding article; for during about 15 minutes 
after the change from sitting or standing, there occurred an initial fall, but 
no further decline in pressure upon prolonged recumbency, unless relaxation 
increased during the period. Accordingl}’’ we infer that cardiac relaxation 
tends to accompany relaxation in the skeletal musculature and that this 
should be taken into account in explaining the blood pressure fall which tends 
to occur in an individual lying down, if and when contractions in his skeletal 
muscles diminish.* 

In two subjects (Th and Ve, figures 3 and 5, loc. cit.) blood pressure 
shows no significant fall. Do the heart rate and heart voltage decline in 
these instances as they generally do in those where the fall in pressure 
averages about 9 mm. ? In Th, taking the initial pressure as mm. of 
mercury and the pressure after the attempt to relax (which met with failure) 
as the pressure remains practically the same. So also does the pulse 
rate — 100 both times. The microAmItage from the heart remains practically 
constant, namely 7.4 and 7.5 at the two times. In A^e, while relaxing, the 
pressure is ^^14.9 initially, changing to after 45 minutes further relaxa- 
tion. This change is so slight as to lie within the probable limits of error in 
taking and reading the pressure, so that it may be regarded as practically an 
equality. Correspondingly, the heart rate varies insignificantl}% namely, 

, 20 instances considered above, relaxation in the skeletal musculature is in- 

rather than demonstrated to be concomitant with the cardiac relaxation. Checking on 
ihKS correlation will be considered in a later article. 
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from 62 to 60, while the heart microvoltage is initially 2.0 and does not 
change from this value. In short, the heart rate and heart voltage do not 
decline significantly in these two instances where blood pressure also does not 
decline during the period of recumbency. Accordingly these data for heart 
rate and heart voltage permit us to believe that under the present conditions 
variation or constancy in blood pressure depends (among other factors) to 
a noteworthy extent on corresponding variation or constancy in the force 
(voltage) and rate of the heart beat. 

Comment 

Assuming that blood pressure tends to vary with skeletal muscle tension 
(en masse or perhaps preponderantly with tension in certain groups, such 
as the abdominal muscles), there evidently are various other possible physio- 
logical mechanisms. One would be relaxation of muscle fibers in the 
arterioles and in the muscular arteries — a diminution of vascular tonus. 
This would be analogous to relaxation in other visceral muscle tissue, notably 
in the lowermost portion of the esophagus, which, as I have shown, can occur 
upon relaxation of the skeletal musculature. Our present knowledge is in- 
sufficient to permit us to say by what channels this relaxation of arterial mus- 
culature might be effected, but there are four plausible hypotheses : 

1. The contracting fibers stimulate sensory end-organs in the muscle 
spindles, arousing afferent impulses which proceed to excite nerve-centers 
in the cord or perhaps even in the brain, which exert pressor influences by 
way of the sympathetic nervous system. Relaxation reduces this stimula- 
tion at the source and so effects a reduction of pressure. 

2. Possibly skeletal muscle contraction, even in minimal degree, is ac- 
companied by secretion of a pressor substance by some gland such as the 
suprarenal, or by some other organ, or possibly, 

3. The pressor substance comes during contraction from the neuromus- 
cular junction (acetylcholine) or from the muscle tissue itself, then passing 
to the blood stream. 

4. Skeletal muscle contraction in intact man occurs only along with 
activities in divers portions of the nervous system. At least a portion of the 
somatic motor system participates whenever we perform an involuntary as 
well as voluntary act. Commonly what takes place is brain-cord-efferent 
nen-e-muscle-afferent nerve-cord-brain-cord etc. action. In this recurrent 
chain of acting tissues, we are accustomed to assume that the brain is the 
first to act, but it is by no means certain that this traditional view is entirely 
justified. This leads to the consideration that the influence on blood pres- 
sure may be initiated in one or more of the various regions which take part 
in the total act of voluntary or involuntary contraction as above defined. 
Perhaps one region of such initiation is in the cortex. Evidence has recently 
been furnished by Hoff and Green ’’ that nerve elements controlling blood 
pressure exist in the cortex adjacent to somatic motor centers. 
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Summary and Conclusions 

1. If, in man, beginning about 15 minutes after lying down, there occurs 
sufficient decline in skeletal muscular action-potentials, a fall in systolic and 
diastolic pressure characteristically takes place also (loc. cit.). Under these 
conditions, or if, at least, no marked increase in muscular action-potentials 
occurs, a decrease in cardiac voltage and rate, or in one of them, attends the 
fall in pressure. The data are insufficient to test whether there is parallelism 
between the curves of action-potentials from skeletal muscles and from 
cardiac muscles. 

2. Fall in blood pressure upon skeletal muscle relaxation presumably de- 
pends upon relaxation in muscle fibers of the circulatory system, notably in 
the arterioles, in the muscular arteries and perhaps in the heart, but possibly, 
also, relaxation in the muscle beds containing capillaries is a factor. Pre- 
cisely what physiological channels are involved has not been determined, but 
possibilities are discussed. Measurement of the heart rate and heart voltage 
approximately simultaneously with the blood pressure reading affords data 
which indicate that one factor presumably effective in the observed fall in 
pressure during protracted muscular relaxation is diminished force and rate 
of the heart beat. In some instances where relaxation remained constant 
and the blood pressure did not change markedly, the heart rate and voltage 
also remained practically unaltered. 

3. The results suggest that, upon lying down, even individuals with 
“ normal ” blood pressure commonly show heart action a little faster and 
more forceful than would occur if they were more relaxed in their skeletal 
musculature. They suggest also that in “ essential ” hypertension the heart 
muscle may be unnecessarily " tense,” showing, even when at rest, a some- 
what excessive rate and voltage, as compared with lower values attained if 
the individual is considerably more relaxed. 

4. The findings furnish some additional foundation for the view that 
high blood pressure in “ essential ” hypertension can result in part from 
habitual activity involving hypertensive states in the skeletal musculature. 

BIBLIOGRAPHY 

1. Jacobson, E. : The influence of skeletal muscle tension and relaxation on blood pressure, 

Am. Jr. Phj'siol., 1936, cxvi, 86. 

2. Jacobson, E. : Variation of blood pressure with skeletal muscle tension and relaxation, 

Ann. Int. Mf.d., 1939, xii, 1194. 

3. Einthoven, W., and Hugenhoi.tz. F. \V. N. ; L’electrocardiogramme trace dans le cas 

ou il n’y a pas de contraction visible due coeur. Arch. Neerland. de Physiol., 1918, v, 11. 

4. Fulton, J. F. : On the summation of contractions in skeletal muscle, Am. Jr. Physiol., 

1925, Ixxv, 211. 

а. Jacobson, E. : Electrical measurements of neuromuscular states during mental activities. 

IV. Evidence of contraction of specific muscles during imagination. Am. Jr. Physiol., 
1930, xcv, 703. 

б. Dams, H., and Davis, P. A. ; Fatigue in skeletal muscle in relation to the frequency of 

stimulation. Am. Jr. Physiol., 1932, d, 339. 

/. Hoff, E. C., and Green, H. D. : Cardiovascular reactions induced by electrical stimulation 
ot the cerebral cortex. Am. Jr. Physiol., 1936, cxvii, 411. 



LIMITATIONS OF RENAL FUNCTION 
DETERMINATION 

By Lemuel C. McGee, Ph.D., M.D., F.A.C.P., and J. E. Martin, Jr., 

M.D., Elkins, W. V a. 

The improvements in biochemical methods have given great impetus to 
the use of the clinical laboratory by physicians. Procedures which were 
originally interesting laboratory confirmations of diagnostic impressions of 
an alert physician at the patient’s bedside, later became routine studies on 
hospital patients. The precepts of pioneers in the use of laboratory tests 
have led to the increasing application of such procedures in accepted medical 
practice. It seems logical to utilize all possible aids in obscure and chronic 
disease, particularly for their benefit in preventive medicine. 

As the biochemist strives to devise methods for the measuring of physio- 
logic function in various organs of the body, a disconcerting diversification 
in the abilities of any organ becomes apparent. The as yet innumerable 
functions of the liver and kidney are becoming more evident. Diversified 
physiologic activities require a corresponding variety of properly devised 
test methods. It is evident that the clinician must decide what specific func- 
tion is to be measured, and the clinical pathologist must have a method of 
suitable specificity if reliance is to be placed on laboratory reports indicting 
the functioning ability of any organ. 

The laboratory contribution to knowledge of the state of the kidneys 
comes, aside from the examination of the urine and blood, in the study of the 
following: 1. Ability of the kidneys to concentrate and dilute the urine. 2. 
Ability of the kidneys to eliminate foreign substances introduced into the 
body. 3. Ability of the kidneys to eliminate easily measured normal con- 
stituents of the blood (clearance tests). 

There is no unanimity of opinion as to the best renal function test in 
present clinical usage.^"'® The urea clearance procedure has had widespread 
application following the careful and extensive study of its use by Van Syke 
and collaborators ’’ at the Rockefeller Institute. Van Slyke finds the 
urea clearance fairly immune to unpredictable extra-renal influences, espe- 
cially disturbances in water metabolism. He also finds that a normal clear- 
ance does not necessarily prove the absence of renal disease, but states that 
he does not consider the performance of a multiplicity of tests necessary.’® 
Alving and Van Slyke ’ warn that normal clearances are encountered in the 
presence of obvious renal abnormality in the following conditions: 1. Mild 
acute nephritis. 2. Recovery stage of acute nephritis. 3. Some cases of 
nephrosis. In recovery from acute nephritis a low specific gravity persists 
long after the clearance returns to normal.’’ ® It was further found that in 

* Received for publication August 10, 1939. 

From the Golden Clinic. Davis Memorial Hospital, Elkin.s, W. \''a. 
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cases of essential hypertension and nephrosclerosis showing normal urea 
clearance the concentration tests are likely to be normal, i.e., the clearance 
and concentration tests show the same relative behaviord 

Dodds and Robertson think that the urea clearance is perhaps the most 
valuable of all renal function tests, while in the hands of Chapman and Hal- 
sted ■ the fractional phenol red test is as informative as the urea clearance. 
Leiter ® and McDonald "" consider the urea clearance the most reliable single 
test in their experience with renal function measurements. Freyberg finds, 
on good evidence, that the concentration test of Lashmet and Newburgh 
is the most sensitive test of renal efficiency, often demonstrating impairment 
of function when other tests fail to do so. Kestel likes the concentration 
tests best of all. Thomas ® prefers a quantitative metabolic study such as 
the Mosenthal test day meal. 

In an attempt to clarify the issue McDonald “ points out that in one in- 
stance the difficulty in excretion pertains to the nitrogenous metabolites, 
whereas in another the difficulty is in excretion of water and salts. He 
concludes, “ it is hardly conceivable that any single ideal test for renal func- 
tion, especially in the diseased kidney, can ever be attained.” He looks upon 
an adequate concentration test as probably the most sensitive indicator of 
damaged renal function. Ellis and Weiss " stress the. fact that alterations 
in the formation of urine may occur from disturbances of either the filtration 
or reabsorption activities of the kidney. They use the creatinine clearance 
of Rehberg as a “ direct indication of the amount of glomerular filtration ” 
and stress that, under conditions of maximal excretion, the urea clearance 
also gives a relative index of the degree of filtration since with urinary ex- 
cretions exceeding two cubic centimeters per minute the percentage of back 
diffusion of urea through the tubules is nearly constant. For tubular func- 
tion Ellis and Weiss ^ consider the concentration test the best measure of the 
ability of the kidney to reabsorb water and, hence, of tubular activity. In 
conclusion, the authors emphasize the increasingly obvious fact that “ no 
single technical procedure is adequate to test thoroughly the function of the 
kidney . . . these laboratory methods are of value only in supplementing clini- 
cal observation. They supply worthwhile information onl}'^ when conducted 
with care under controlled conditions and the results obtained require careful 
interpretation.” Leiter ® summarizes the factors in such a careful interpre- 
tation as follows : “ It is evident that the information acquired in this manner 
IS a resultant of several factors, namely, the degree of parenchymal integrity 
of the kidney, the volume of blood flowing through the organ during the 
period of the test, the activity of compensatory physiologic or anatomic 
changes, and the presence or absence of various extrarenal conditions. The 
net result is a quantitative value for kidney function at tlie moment. Noth- 
ing is learned which is responsible for the quantitative change. • Nor does 
one know from renal function testing alone whether the change has occurred 
in the remote or recent past, whether it is still active, or whether it will sub- 
side in the near or distant future.” Harding and Urquhart."^ Van Slvke,^® 
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and Bowen “ have stressed the influence of factors other than functional 
activity of kidney units on the kidney function tests. McCance^® has 
demonstrated that disturbances in plasma electrolytes, for example low 
chloride values, may result in high blood urea values with temporary im- 
pairment in renal function, in the absence of nephritis in the clinical sense. 

The present investigation concerns the application of four commonly 
used clinical methods, namely, the early morning urine specific gravity after 
a 12- hour fast, the excretion of phenol red, the urea clearance, and a com- 
bined dilution and concentration test similar to those used by Volhard, 
Lundsgaard, Rosenberg and others.^ Purposely, the usual clinical lab- 
oratory equipment was selected in place of refinements in apparatus which 
are not commonly used. This observance, together with the fact that we 
have no new or favorite renal function test to present, will, it is hoped, render 
the results fairly applicable to the average hospital laboratory. 

The use of phenol red in the study of kidney function was introduced by 
Rowntree and Geraghty.'® As Chapman and Halsted," Shaw and Mc- 
Kenzie found the elimination of phenol red in the first 15 minutes to be a 
more reliable indicator of renal function than other periods in fractional dye 
excretion studies, such a procedure was adopted for the present study. The 
history of the use of urea in measuring renal function has been described 
elsewhere.^® Van Slyke accepts as normal anything below 23 mg. urea 
nitrogen per 100 cubic centimeters of blood. Only after the urea clearance 
is 20 per cent or less of normal does an elevated blood urea commonly occur. 

The morning specific gravity observations were made on 77 individuals 
for controls. The other methods, described below, were applied to 100 pa- 
tients showing no evidence of disease, for the purpose of establishing con- 
trols. A separate group of 290 patients were selected for study. Each 
patient in this group presented a history, physical findings, or urinary sedi- 
ment indicating renal disease. In other words, in each patient of the ex- 
perimental group there was definite reason to suspect some degree of im- 
paired renal function before the function tests were applied. In the be- 
ginning an attempt was made to use the method of Lashmet and New- 
burgh to obtain the maximum specific gravity. From the ward patients 
we heard undue complaining of thirst, frequent refusals to cooperate. Oc- 
casionally the patients obtained water surreptitiously. For such reasons the 
attempt to determine the maximum urine concentration routinely was aban- 
doned. An indication of the concentrating ability was obtained (a) by 
noting the specific gravity of urine after withholding fluids for 12 hours, 
and (Z?) by noting the maximum change in specific gravity after taking a 
large volume of water (i.e., the lowest reading in the urine specific gravity 
following the ingestion of 1500 cubic centimeters of water in the morning 
subtracted from the highest reading in the afternoon). From our prelim- 
inary experience with the procedure of Lashmet and Newburgh ’■’ we have 
reason to believe that it is superior to all methods for estimating maximum 
concentrating ability. Its drawback lay in the lack of cooperation from the 
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average ward patient with the hospital attendants in the effort to obtain ade- 
quate dehydration. 

Methods 

The methods employed were as follows : The patient received a standard 
“ house diet ” in the hospital for 48 hours prior to the tests. No fluids were 
allowed from seven o’clock in the evening until seven o’clock on the morning 
of the dilution and concentration tests. No breakfast was given. At seven 
o’clock in the morning a specimen was taken for routine urinalysis. Be- 
tween seven and eight in the morning the patient drank 1500 cubic centi- 
meters of tap water. Urine was collected at the following hours : 7 :30, 
8:00, 8:30, 9:00, 9:30, 10:00, 10:30, 11:00, 11:30, 12:00, 1:00, and 2:00. 
A dry lunch (containing nothing which could be poured) was allowed at 
1 1 :30 in the morning during the test. The volume was measured and the 
specific gravity of the various specimens was determined by means of a 
standardized clinical urinometer. A notation was made of the four hour 
volume excreted ifrom 7:00 until 11:00 in the morning. The urine col- 
lected between 9 :00 and 10 :00 and between 10 :00 and 1 1 :00 o’clock was 
taken for determinations of the urine urea by the method of Koch."® Blood 
for urea estimation by the method of Koch was taken at 10:00 o’clock. 
From this the urea clearance was calculated by the formula of Van 
Slyke for maximum urea clearance. The patient remained in bed dur- 
ing the procedure outlined above. On a separate day (usually the day before 
or immediately after the above) 6 mg. of phenol red were given intra- 
venously 30 minutes after the patient had taken 16 ounces of water. Urine 
was collected after 15 minutes and two hours. Each patient had a recorded 
history and physical examination with notes on clinical observations which 
might affect the measured function. Tabulations made from these charts 
include the following information: Name; age; sex; urinalysis, including 
microscopic findings on centrifuged specimens; phenol red excretion for 
1 5 minutes and two hours with the volumes excreted ; the largest and smallest 
volume and the highest, lowest, and early morning specific gravity readings 
of the urine (including the hour of each) after 1500 cubic centimeters of 
fluid; the four hour volume during the dilution test; the urea clearance in 
terms of percentage of normal ; the diagnosis ; blood pressure ; and, in a mis- 
cellaneous column, facts in the history, physical examination, or laboratory 
reports of significance in each patient. Corrections for albumin in the urine 
were made according to Lashmet and Newburgh for the specific gravity 
readings of urine (0.003 X per cent of protein). 

After plotting the results of tests on the control series one finds notable 
left skewing in the frequency distribution diagram for urea clearance, phenol 
red excretion and Volhard type concentration tests (charts 2, 3, and 4). 
1 he figures for early morning specific gravity are fairly symmetrically dis- 
tributed and give a mean of 1.026 and a standard deviation of + 0.003 
(chart 1). 
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Chart 2. Distribution of maximum urea clearances in normal adults. 
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Chart 3. Distribution of phenol red excretions 15 minutes after intravenous injection of 

the dye in normal adults. 

For purposes of interpretation of results in the diseased group of pa- 
tients, urea clearance readings below 50 per cent (assuming 75 cubic centi- 
meters of blood cleared per minute for maximum clearance in the normal) 
were regarded as showing evidence of renal disability. Excretion of less 
than 25 per cent phenol red in 15 minutes, a change in specific gravity during 
the Volhard type concentration test of less than 0.010, and a morning spe- 
cific gravity of less than 1.020 was taken as evidence of inadequate function 
for the particular test. 

The clinical diagnoses are shown in table 1 . An effort was made to sepa- 
rate those patients with the suspected etiolog}- of renal arteriosclerosis with- 
out hypertension from the group showing nephrosclerosis with hypertension, 
ijpei tension was arbitrarily taken as a systolic pressure reading above 150 
millimeters and diastolic reading above 92 in a reclining patient. For each 
j,roup the number of instances in which the phenol red excretion, the con- 
centration tests, and the urea clearance were found to be impaired is given, 
t IS found from table 1 that the 15 minute phenol red excretion is more apt 
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Chart 4. Distribution of degrees of variation in specific gravity obtained by subtracting 
lowest morning reading from highest afternoon reading. Volhard-type concentration test 
in normal adults. 


Table 1 


The Incidence of Impaired Function Tests in Relation to the Clinical Diagnoses 


Diagnostic Class 

Number 

Patients 

Impaired 

PSP 

Excretion 

Impaired 

Concentration 

Impaired 

Urea 

Clearance 



Number 

% 



Number 

% 

Arteriosclerosis 

70 







(without hypertension) 

62 

89 

48 

69 

36 

51 

Arteriosclerosis _ | 

(with hypertension, benign and 1 
malignant) 

86 

68 

79 

60 

70 

1 

62 

72 

Hemorrhagic Bright’s disease: 



75 


25 


38 

(a) acute 

16 

12 

4 

6 

(6) subacute 

16 

12 

75 

4 

25 

10 

62 

(c) chronic 

26 

24 

92 

22 

85 

24 

92 

Degenerative and toxic Bright’s 
disease (including pyelonephritis, 
toxemias of pregnancy) 

52 

46 

88 

28 

54 

30 

58 

Congenital polycystic kidneys 

2 

2 

100 

2 

100 

2 

100 

Unclassified 

22 

16 

73 

10 

45 

16 

73 
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to show evidence of disease in patients with arteriosclerosis and without 
hypertension than is the specific gravity or the urea clearance. This is like- 
wise true for the patients with degenerative Bright’s disease from various 
causes. 

In only 94 of the group of 290 patients in whom renal disease was sus- 
pected, did all tests show evidence of impairment. Inasmuch as the results 
of the dilution test paralleled those of the concentrations in all but three in- 
stances, the former is omitted from separate consideration. Table 2 groups 
those patients, aside from the 94 having diminished function in all tests, with 
disease manifest by one or two of the procedures employed. 

Table II 

Impaired Renal Function Indicated by but Two of the Test Methods 


Number of 
Patients 


Phenol red plus urea clearance 56 

Phenol red plus dilution and concentration 54 

Dilution and concentration plus urea clearance 18 


Impaired Renal Function Indicated by but One of the Test Methods 

Number of 
Patients 


Phenol red alone 32 

Urea clearance alone 30 

Dilution and concentration alone 6 


Comment 

Laboratory procedures, to be helpful to the clinician, must have their ad- 
vantages and limitations defined. The relative dependability or lack of 
specificity should be recognized by the successful clinical pathologist as well 
as the clinician. Otherwise, harmful misdirection in planning the patient’s 
existence results not infrequently. Astuteness in interpretation of all evi- 
dence pertaining to a patient’s illness is rendered more necessary than ever 
by the increasing multiplicity of laboratory aids. In the group of patients 
studied clinically and reported here, it is noted that only in the instances of 
advanced renal disease did all function tests agree. Each member of the 
group of 94 furnished sufficient evidence in the anamnesis, physical examina- 
tion, and the urine sediment to assure a physician of the presence of moder- 
ately advanced disease without tlie confirmation of function tests. The 
group represents patients so advanced in their disease that little effective 
medical protection can be given. 

It is highly important that early signs of disease be recognized. This 
applies to subacute or chronic hemorrhagic Bright’s disease, the toxic and 
arteriosclerotic types as well. It is to the interest of the patient that renal 
tests indicate changes in the maximum functioning ability of that organ 
sufficiently early to allow steps to be taken to give some effective degree of 
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rest and protection before the stage of renal failure has been reached. The 
tests employed do not appear to meet this requirement satisfactorily. Don,’’’ 
after comparing the function tests in 64 patients having impaired renal ex- 
cretion observed that, “ In making comparison one was struck by the fact 
that while on one occasion one test would seem to be the most sensitive, in 
another case it would seem to be the least sensitive. . . . The phenolsulphon- 
thalein is not regarded as a very sensitive test, yet in many cases, chiefly those 
with a high blood pressure, J found it to be apparently a delicate test and 
low results were obtained more often than I expected. It was still more 
surprising to find that it sometimes showed an apparent loss of renal function 
before the urea clearance test. . . . To conclude, the failure of the tests to 
agree closely Avith one another suggests either that they are not completely 
reliable or that different renal functions are being measured.” 

Under disadvantages described for the urea clearance are: 1. Accurate 
collection of urine for a given period is necessary.*^ 2. Exacting procedures 
are needed for the careful quantitative determinations of blood and urine 
urea.® 3. Penington stated that the rate of urea excretion is increased b}'^ 
the administration of milk, caffeine and glutamic acid by mouth, decreased 
by exercise, pituitrin and large amounts of adrenalin. On the other hand. 
Page found that diuretics, salyrgan, caffeine and diuretin do not alter the 
ability of the kidney to excrete urea. 4. Van Slyke “ observed that extra- 
renal factors as changes in blood supply resulting from shock, reflex anuria 
after surgery, cardiac decompensation, interfere with the clearance. Ob- 
viously, similar objections may be made to other tests of renal function. 

Concentration tests are commonly invalidated because of extra-renal in- 
fluences of endocrine, nervous or metabolic origin.^' ' Diuresis at the time 
of the test in an edematous patient makes impossible the carrying out of 
sufficient dehydration to obtain a sufficiently high specific gravity of the 
urine. When the diet of the patient has been low in protein and salt there 
may not be sufficient excretion of waste products in even small volumes of 
urine to grant a high specific gravity that should occur rvith normal renal 
function. A low specific gravity may be found in anemias, pyelitis, prostatic 
hypertrophy, urethral strictures, paralysis of the bladder. Low specific 
gravity is a regular finding in diabetes insipidus. 

Disadvantages in the use of the phenol red test have likewise been de- 
scribed. Leiter ® finds that cardiac failure has an unusually depressing effect 
on the elimination of phenol red by otherwise normal kidneys. A certain 
amount of dye is held by blood proteins. Increased absorption might well 
prevent an adequate test. Thomas ® speaks of the uncertain fate of part of 
the phenol red in the body tissues, and finds that pregnancy interferes with 
its excretion. Freyberg, Gillard and Ganesbauer “ find the 15 minute 
phenol red excretion unreliable in the last trimester of pregnancy. As is 
common knowledge, urinary pigments dilute the red color and give rise to 
uncertain matching of the dye. Collins found a yellow color filter useful 
in the matching of phenol red with the standard solution. Of various sug- 
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gested procedures for removing bile pigments in urine the use of aluminum 
hydroxide was found to be the most satisfactory in our laboratory. This is 
troublesome, and at times seems to give a false low reading for the dye 
present. 

At times it was observed that even after adequate preparation of the pa- 
tient the volume of urine excreted was low, or the patient could not void at 
the required minute. For the 15 minute determination of dye excretion it 
is essential that the patient void completely or be catheterized at the proper 
time. This means occasional repetition of the test. Twice the presence of 
hemolyzed blood in the voided specimen invalidated the reading. At other 
times the color of the diluted and alkalinized urine was of such a bizarre hue 
that matching was impossible. No explanation has been found for the lat- 
ter behavior. 

The dilution and concentration tests of the Volhard type are of no service 
in the patient who vomits easily from an}'^ cause. The test is nullified occa- 
sionally by the presence of duodenal obstruction or other gastrointestinal 
disease interfering with rapid absorption. It is found useless, of course, in 
the presence of edema, hepatic cirrhosis, hepatitis, or ascites. 

A practical defect in the urea clearance estimation is discovered in occa- 
sional errors in the time of the collections of the urine by hospital attendants. 
Cooperation of the nursing service as well as that of the patient is required 
in getting the exact time of the voidings and insuring complete emptying of 
the bladder. In a few instances inordinately high urea clearances were ob- 
tained — 200 per cent or more than normal. These are inexplicable in spite 
of careful checking of the calculations and the consistent use of duplicate 
determinations. In such patients a normal clearance figure may be found 
the following day. One wonders if such a peculiar clearance might not 
occur infrequently at a lower range and giA'e a false normal reading in dis- 
eased kidneys. 

At best it seems that the present laborator}' estimations of renal function 
fall short of the clinical requirements. It is hoped that future efforts in 
function testing may be directed toward measurement of the specific sepa- 
rate functions of the kidney, keeping in view the anatomic basis for renal 
disease. The functional adequacy of the blood supply, the glomeruli, and 
the tubules may ultimately lend themselves to separate measurement. Prog- 
ress is being made tOAvard this ideal. The difficulties encountered in the ap- 
proach to adequate and safe methods A\ffiich Avill measure accurately for the 
clinician the separate functions of the kidney are clearly indicated in the 
rcAMew of knoAvledge of renal tubular excretion by Shannon."" 

Conclusions 

It is obvious that no one test Avas adequate in the clinical study of these 
patients. The 15 minute excretion of phenol red gave e.xpected results more 
often than any other measure employed. From this experience it appears 
that phenol red cannot be displaced by any available procedure in convenience 
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and accuracy for clinical use. When combined with the urea clearance de- 
termination, laboratory confirmation of renal disease was obtained in all but 
six of a group of 290 patients presenting good clinical or urinary sediment 
signs of renal disease. 

Note: The authors are indebted to the nursing service of Davis Memorial Hospital for 
raitniui cooperation, to Mr. C. L. Corder for loyal assistance in the required urinalyses. 
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CLINICAL STUDIES IN RENAL DISEASE. III. ACI- 
DOSIS IN CHRONIC GLOMERULONEPHRITIS 

By Eugene R. Marzullo, M.D., F.A.C.P.. Brooklyn, Nezv York 

Uremia is a toxic state associated with an abnormal accumulation of 
nitrogen bodies in the blood. It is characterized clinically by anorexia, 
nausea, vomiting, weakness, restlessness, headache, drowsiness or coma. 
The exact nature of the toxemia of uremia is not known, although such sub- 
stances as urea, uric acid, creatinine, phosphates, sulphates are present 
in the blood in excessive amounts. It was Bright himself who first 
designated as uremia the group of symptoms characteristic of renal failure, 
because he thought these symptoms were due to a retention of urea in the 
blood. Bright regarded urea as a highly toxic substance but it is now gen- 
erally acknowledged that he was mistaken, for in Bright’s disease there may 
be a very high concentration of urea in the blood without symptoms of tox- 
emia. It is to be stressed, however, that uremia is always associated with 
marked urea retention in the blood as well as in the tissues and the demon- 
stration of this retention establishes the diagnosis. 

The toxemia characteristic of the uremia resulting from Bright’s disease 
is dependent upon many factors. Sepsis, malnutrition, dehydration, oli- 
guria, cardiovascular insufficiency, respiratory complications and anemia, 
singly or collectively are obviously important. The presence of any one of 
these factors will not only aggravate the existing renal insufficiency but may 
lead to a fatal ending regardless of the degree of actual renal damage. 

Knowledge of the exact mechanism of the symptoms of uremia is in- 
complete and the physiological cause of death is obscure. An important fac- 
tor is acidosis which was first described in Bright’s disease by Von Jaksch ^ in 
1888 and subsequently confirmed by recent studies. This acidosis in ne- 
phritis has been discussed at length by Peters and Van Slyke" who report 
that in fatal cases of nephritis, extreme acidosis comparable to that seen in 
diabetes mellitus may exist and stress that in terminal nephritis acidosis 
“ may attain a severity great enough in itself to menace life.” The clinical 
importance of this fact has not been emphasized generally and with this in 
view the results of a study of the symptoms and the CO- combining power 
in a group of 50 cases of chronic nephritis are presented in this paper. 

A diagnosis of chronic nephritis was made by the findings of hyperten- 
sion, anemia, urea nitrogen of 50 mg. or more, a low fixed specific gravity, 
and red blood cells and casts in the urinary sediment. In all of our patients 
the nephritis had undoubtedly existed for many years. Symptoms of 
toxemia had been present for only a short time because the symptoms lead- 
ing to admission to the hospital had existed for a period of less than 30 days. 

* Received for publication November 6, 1937. 

From the Medical Department of the Long Island College of Medicine. 
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Acidosis (a COo combining power of 40 vol. per cent or less) was found in 
36 patients (table 1 ) . The symptoms of uremia were found to be not un- 
like those of acidosis of any cause (table 3). Acidosis, once developed, 
manifests the same .symptoms whatever the factor responsible for its in- 
ception. It is of primary importance in chronic nephritis with uremia. 

Table I 
Blood Chemistry 


Mg. per 100 c.c. 


No. 

Age 

B.P. 

COo 
Vol. % 

Cr. 

Ca. 

PO4 

Urea N 

Days in 
Hosp. 

S.S.* 

R.f 

1. 

33 

200/130 

35.6 

4.5 

9.6 

5.8 

160 

24 

m. 

I. 

2. 

49 

190/110 

12.6 

9.0 

— 



160 

34 

s. 

D. 

3. 

26 

260/160 

23.0 

9.2 

7.5 

17.2 

140 

6 

s. 

D. 

4. 

59 

200/140 

24.0 

12.0 

9.2 

9.4 

250 

11 

s. 

D. 

5. 

65 

180/85 

32.4 

8.25 



— 

91 

17 

s. 

I. 

6. 

31 

195/110 

35.0 

4.0 

9.5 

4.4 

no 

21 

s. 

D. 

7. 

47 

210/105 

33.4 

12.0 

5.9 

16.4 

176 

9 

M. 

I. 

8. 

60 

110/60 

29.6 

5.0 

— 

— 

115 

4 

S. 

D. 

9. 

24 

225/155 

35.3 

12.0 

10.0 

9.4 

150 

18 

M. 

D. 

10. 

34 

212/130 

13.7 

4.0 

6.5 

6.5 

60 

5 

S. 

D. 

11. 

64 

110/70 

39.3 

1.58 

— 

— 

60 

10 

M. 

I. 

12. 

52 

168/90 

13.6 

8.0 

7.0 

12.4 

130 

28 

S. 

I. 

13. 

76 

128/70 

52.2 

2.5 

— 

— 

75 

18 

m. 

I. 

14. 

60 

220/100 

60.7 

2.67 

— 

— 

80 

10 

m. 

I. 

15. 

33 

150/80 

41.9 

2.5 

7.9 

2.2 

55 

8 

m. 

I. 

16. 

28 

210/140 

23.6 

8.4 

6.8 

23.6 

100 

12 

s. 

I. 

17. 

60 

100/94 

37.5 

2.36 

— 

— 

60 

17 

s. 

I. 

18. 

51 

160/90 

37.6 

3.7 

7.0 

8.0 

73 

12 

m. 

I. 

19. 

39 

140/80 

10.3 

10.0 

5.8 

14.0 

200 

4 

s. 

D. 

20. 

24 

210/170 

26.5 

8.0 

6.8 

11.6 

125 

14 

s. 

D. 

21. 

34 

142/78 

14.5 

9.0 

9.6 

12.0 

176 

5 

s. 

D. 

22. 

33 

54/0 

41.0 

1.67 

8.7 

7.2 

74 

7 

m. 

I. 

23. 

49 

180/100 

42.8 

10.0 

8.6 

11.4 

136 

9 

m. 

I. 

24. 

60 

60/60 

47.0 

6.0 

— 



140 

10 

m. 

I. 

25. 

80 

172/80 

52.6 

2.5 

— 



80 

26 

m. 

I. 

26. 

47 

140/68 

33.8 

12.0 

— 



220 

12 

s. 

D. 

27. 

61 

190/100 

38.3 

3.0 

— 

— 

85 

34 

s. 

I. 

28. 

30 

270/175 

32.0 

2.0 

12.2 

6.4 

55 

42 

m. 

I. 

29. 

25 

245/155 

26.8 

8.0 

9.5 

8.0 

100 

3 

s. 

D. 

30. 

54 

195/100 

23.0 

8.5 

5.5 

18.0 

140 

2 

s. 

D. 

31, 

32 

250/160 

27.0 

12.0 

8.6 

18.0 

375 

7 

s. 

D. 

32. 

34 

160/90 

53.0 

4.2 

— 

5.6 

150 

26 

m. 

I. 

33, 

51 

200/98 

43.0 

6.6 

10.0 

5.3 

94 

31 

M. 

I. 

34. 

29 

200/160 

45.0 

12.0 

10.6 

16.5 

220 

23 

M. 

I. 

35. 

46 

220/120 

29.0 

8.6 

9.8 

9.2 

190 

36 

S. 

I. 

36. 

70 

230/100 

46.0 

2.0 

7.4 

4.5 

192 

7 

M. 

I. 

3/. 

46 

145/95 

26.0 

7.5 

6.0 

8.4 

150 

18 

S. 

D. 

38. 

67 

130/80 

48.6 

2.5 

— 


60 

12 

m. 

I. 

39. 

54 

220/140 

37.0 

6.0 

10.0 

6.0 

100 

22 

M. 

I. 

40, 

60 

225/110 

38.0 

3.7 

9.5 

4.4 

85 

7 

M. 

D. 

41. 

31 

118/65 

28.0 

3.3 

12.0 

14.8 

75 

16 

S. 

I. 

42. 

28 

120/70 

42.0 

20.0 

6.4 

17.6 

340 

25 

M. 

I. 

4.5. 

65 

190/120 

52.0 

2.2 

9.2 

4.2 

50 

12 

M. 

I. 

44. 

47 

250/180 

17.0 

10.0 

7.0 

16.8 

200 

5 

S. 

D. 


47 

140/72 

9.3 

8.6 

10.0 

14.0 

200 

2 

s. 

D. 

.1 *r 

43 

180/90 

24.0 

7.0 

8.6 

16.0 

150 

7 

s. 

D. 

.1 e 

32 

210/110 

31.0 

12.0 

9.2 

8.0 

170 

16 

M. 

D. 

dD 

49 

190/110 

32.0 

6.0 

10.0 

9.0 

80 

11 

S. 

I. 

K:n 

36 

180/110 

26.0 

7.0 

8.6 

12.0 

no 

27 

S. 

I. 


41 

178/120 

18.0 

9.0 

9.5 

10.0 

120 

4 

s. 

D. 


S.S. feveriiy of symptoms, m. mild, S. severe, M. moderate. 
T K. result, I. improved, D. died. 
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Table II 

COj Combining Power in Uremia 


Vol. % 


No. of Cases 


77-53 3 

53-40 11 

40-30 15 

30-20 13 

20-15 2 

Below IS 6 


Table III 

Frequency and Duration of Symptoms of Uremia 


Symptoms 


Frequency in 

Chief Complaint Duration 


1 . Weakness 

2. Vomiting 

3. Restlessness 

4. Nausea and poor appetite 

5. Nocturia 

6. Drowsiness 

7. Headache 

8. Muscular twitching 

9. Difficulty in breathing . . . 

10. Swelling of ankles 

11. Blurred vision 

12. Loss of weight 

13. Convulsions 

14. Diarrhea 

15. Itching 

16. Coma 


40 

22 days 

38 

5 “ 

34 

9 “ 

33 

26 " 

33 

3 years 

30 

3 days 

30 

68 “ 

29 

7 “ 

27 

17 " 

16 

19 " 

1) 

34 " 

9 

96 “ 

7 

15 hours 

6 

5 days 
12 " 

5 

4 

7 hour.s 


Acidosis occurs in chronic nephritis because of retention of phosphates 
and sulphates and the inability of the kidney to elaborate ammonia so that 
the alkali reserve is depleted by the retained acid. The ultimate course of 
dironic nephritis leads to death, but at any one time, serious acidosis may 
exist out of proportion to the degree of structural renal changes. Life may 
be terminated prematurely, because of acidosis and not because of actua 
irreparable renal damage. The toxemia is the cause of death. The uremia 
is an index of renal inadequacy which need not be irreparable 

Tn table 1 it appears that the seventy of the symptoms of advanced ne- 
phritis and uremia is directly proportional to the degree of acidosis and not 
alwavs nor exactly to the extent of nitrogen retention. ^ This table also illus- 
trates the evidence that severe symptoms existed in all instances ^^'^h the 
COo combining power was less than 35 vol. per cent regardless of the degree 
of nitro-en retention. The symptoms commonly ascribed to nitrogen re- 
tention rtable 3) are not unlike those characteristic of acidosis from any 
cause The majority of the symptoms causing disability were present for a 
period of less than 30 days prior to admission to the hospital (taWw 4 and 
5j. A consideration of tables 6 and 7 suggests that decrease in CO 2 com- 
bining power indicates a greater degree of renal insufficiency than nitrogen 
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Table IV 
Uremia 

Symptoms Present Less than 30 Days 


1. Itching 12 days 

2. Difficulty in breathing 17 

3. Swelling of ankles 19 “ 

4. Weakness 22 ‘‘ 

5. Nausea and poor appetite 26 “ 


Table V 
Uremia 

Symptoms Present Less than 10 Days 


1. Coma 7 hours 

2. Convulsions 15 “ 

3. Drowsiness 3 days 

4. Diarrhea 5 “ 

5. Vomiting 5 “ 

6. Muscular twitching 7 “ 

7. Restlessness 9 “ 


retention. Tables 1, 6 and 7 show that in advanced nephritis a COo com- 
bining power determination is a very valuable index of renal function. It 
has been found to be more important than the creatinine figure in arriving 
at a prognosis. The mortality and the duration of life were constantly pro- 
portional to the degree of acidosis but not always to the degree of creatinemia. 
The recognition of the occurrence of acidosis in advanced nephritis is of 
clinical importance because it offers a therapeutic aid, the use of which may 
enable the clinician to tide over a patient ordinarily considered hopelessly ill, 
alleviate serious symptoms or avoid a fatal ending in those cases in which 

Table VI 


. The Mortality of Acidosis in Chronic Nephritis 



tn 
• o 

Number 

of 

Cases 

Number 

of 

Fatal Cases 

Per Cent 
of 

Fatal Cases 

Days 

in 

Hospital 


35-25 

15 

7 

46.6 

13 


25-15 

7 

6 

85.0 

5.6 


Below 15 

6 

6 

100.0 

4.6 




Table VII 





The Mortality of Creatinemia in Chronic Nephritis 



Number 

Number 

Per Cent 

Days 


Creatinine 

of 

of 

of 

in 

— _ 

Mg. per 100 c.c. 

Cases 

Fatal Cases 

Fatal Cases 

Hospital 


2-5 

10 

4. 


0 7 


*-10 22 13 60.0 6.0 

Above 10 8 5 62.0 10.0 
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renal function may be temporarily but not permanently exhausted. Case 
reports 2 and 12 illustrate this point. 

With a creatinine of 8 and 9 mg. per cent respectively in these cases, one 
ordinarily would be justified in estimating a life expectancy of two or three 


Case 2 

M. C., female, 49 years of age, admitted to L. I. C. H., December 20, 1933. 

Chief Complaint: Restlessness, weakness, heavy breathing, stupor and coma. 

Blood Pressure: Systolic 190, diastolic 110; urine; sp. gr. 1.008-1.010, heavy 
trace of albumin, casts and red blood cells present. 


Blood Count: Hemoglobin 68 per cent (Sahli) ; red blood cells 3,460,000. 


Blood Chemistry: 

date 12/20 

12/25 

12/30 

2/20 

Urea nitrogen, mg. per 100 c.c. 

160 

140 

120 

60 

Uric acid, mg. per 100 c.c. 

7 

9.6 

7 

5.0 

Creatinine, mg. per 100 c.c. 

9 

7.2 

10 

4.6 

Calcium, mg. per 100 c.c. 

9.2 

— 

8 


Phosphorus, mg. per 100 c.c. 

13.4 

— 

7.2 


COsCVoI. %) 

12.6 

40 

37.0 

44.0 


Clinical Diagnosis: Uremia; chronic glomerular nephritis. 

Treatment: 300 c.c. 4 per cent sodium bicarbonate intravenously every 12 hours 
6 doses; every 24 hours 2 doses: sodium bicarbonate by rectum and later by mouth 
60 gr. three times daily. 

Result: Chief complaint relieved in 36 to 48 hours, and patient continued free of 
symptoms except for weakness. She survived for 15 months. 


Case 12 

R. P., female, 52 years of age, admitted to L. I. C. H., October 22, 1934. 

Chief Complaint: Nausea, vomiting, restlessness, muscular twitchings and stupor. 

Blood Pressure: Systolic 168, diastolic 90; urine: sp. gr. 1.005-1. Oil, albumin 
measurable quantity, casts and red blood cells present. 

Blood Count: Hemoglobin 53 per cent (Sahli); red blood cells 3,100,000. 

Blood Chemistry: 

Urea nitrogen, mg. per 100 c.c. 

Uric acid, mg. per 100 c.c. 

Creatinine, mg. per 100 c.c. 

Calcium, mg. per 100 c.c. 

Phosphorus, mg. per 100 c.c. 

CO.fVol. %) 

Clinical Diagnosis: Uremia, chronic glomerular nephritis. 

Treatment: 250 to 300 c.c. 4 per cent sodium bicarbonate intravenously repeated 
as indicated by CO: combining power every 12 hours. 

Result: Stupor relieved in 24 hours. Balance of chief complaint relieved in 5 
days. The patient is still living after 2J4 years. 


9/25 

9/28 

10/18 

10/22 

130 

120 

75 

100 

6.6 

5.9 

6 

4.6 

8.0 

6.7 

6 

5.0 

7.0 

— 

8.0 


12.4 

— 

6.2 


13.6 

29.0 

40.3 

41.4 
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months in either instance — but following the correction of the acidosis, the 
patient described in Case 2 lived 15 months and the one in Case 12 is still 
alive at the end of two and a half years. In both instances the nitrogen re- 
tention diminished with the correction of the acidosis, although in other 
cases there has been a striking improvement in symptoms but none in the 
nitrogen retention. 

Case 12 illustrates the disappearance of toxic symptoms after relief of 
the acidosis even though the nitrogen retention persisted. 

Case 2 shows a decline in the nitrogen retention after relief of the 
acidosis. 

This phase of the value of correcting the acidosis found in chronic ne- 
phritis has been presented in a recent paper.® It is of interest here to men- 
tion that convulsions did not occur in any of the fatal cases in which the 
acidosis was corrected, and that one patient lived for six months with an 
extensive pericarditis, complicating uremia. 

In chronic nephritis structural, progressive and irreparable changes are 
so often present in the kidneys that the term cure cannot be legitimately 
applied. It may, however, be used for the relief of severe symptoms, such 
as vomiting, restlessness, drowsiness, which may in some cases constitute the 
only complaint, or coma, which if unrelieved leads to death. 

The existing acidosis, if allowed to remain, not only produces serious 
symptoms but it deprives the uremic patient of any chance of recovery. If 
a cure is not possible, relief of symptoms and prolongation of life in such an 
exceptionally serious condition as uremia are important and valuable. 

Conclusions 

1. Severe acidosis is a frequent finding in cases of uremia. 

2. The symptoms of toxemia in uremia are similar to the symptoms of 
severe acidosis from other causes. 

3. In cases of uremia without severe acidosis subjective symptoms are 
mild. 

4. In cases of uremia a CO- combining power determination is important 
and serves as a valuable prognostic aid. 

5. In cases of uremia the greater the acidosis the shorter is the duration 
of life. 

6- A COo combining power determination in advanced nephritis is a 
valuable test of renal function. 
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THE AZORUBIN S TEST OF LIVER FUNCTION; AN 
EVALUATION, WITH A COMPARATIVE 
STUDY OF THE BROMSULPHALEIN 
AND HIPPURIC ACID TESTS 

By David H. Rosenberg, M.D., and Samuel Soskin, M.D., 

Chicago, Illinois 

Few tests of liver function have proved to be of much value in the 
diagnosis and prognosis of diseases of this organ. Common to all is the 
failure to detect hepatic disease in its earlier stages. The multiplicity of 
the liver’s functions, as well as its great regenerative capacity and func- 
tional reserve, provides ample explanation for this shortcoming. Although 
a better understanding of the condition of the liver ma)’- be derived from a 
combined study of several hepatic functions, any test which might elicit 
more trustworthy information concerning a single function deserves further 
investigation. 

Azorubin S,t a dark red, stable, water soluble dyestuff of the mono-azo 
group, was first introduced as a test of hepatic function by Tada and Naka- 
shima in 1924. They injected it intravenously and, by duodenal intuba- 
tion, observed the color changes in the bile. In normal subjects as much as 95 
per cent of the dye was excreted in the bile, the remainder being eliminated 
in the urine. Thus, renal disturbances can exert only a negligible influence 
upon its excretion by the liver. A delay in appearance of dye in the bile, 
or a prolonged urinary excretion, was regarded as of pathologic significance. 
It was found to be harmless and devoid of untoward effects, and when com- 
pared with 62 other dyes, yielded more reliable results (bromsulphalein was 
not included in their study). 

Fenstermann (1926)’'’ observed a close parallelism between the extent 
of liver damage and the impairment in the hepatic excretion of azorubin S. 
Studying patients with “ catarrhal jaundice,” atrophic cirrhosis and chole- 
cystitis, Lebedow (1930) ® found the test a very useful and reliable index 
of liver function. When the clinical manifestations of catarrhal jaundice 
were maximal no dye was eliminated in the bile, whereas the urine remained 
deeply colored for as long as 24 hours. Regression of the syndrome was 
marked by the reappearance of biliary d3^e. Cirrhosis uniformly mani- 
fested a delayed hepatic excretion. Nakashima (1934) " noted several in- 
stances of liver disease in which the dye excretion was accelerated, and sug- 
gested that this response might be due to a “ compensatory hyperfunction ” 

* Received for publication December 10, 1938. 

From the Department of Medicine and the Department of Metabolism and Endocrinology, 
^Michael Reese Hospital, and from the Department of Medicine, Northwestern University 
School of Medicine. 

fThe Azorubin S solution used in this study was prepared by George A. Breon & Co., 
Kansas City, Missouri. 
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of the liver. Weiss (1935),"^ in his studies, found azorubin S preferable 
to bromsulphalein. More recently, Eppinger (1937) " corroborated the 
findings of the earlier investigators and extolled the virtue of the azorubin 
S test. He considered it of greatest value in the differentiation of “catar- 
rhal” from parenchymatous jaundice, the presence of bile-stained duodenal 
contents in the absence of biliary dye indicating the latter form. In some 
cases of suspected liver damage without icterus the azorubin S test was 
unique in its detection of impaired function. 

Such enthusiastic reports merit further confirmation and study. We 
have, therefore, performed the azorubin S test on 14 normal subjects and 
on 27 patients with hepatic disease. The results in the latter group are 
compared with those of the bromsulphalein test, generally regarded as the 
most satisfactory test of the excretory function in patients without clinical 
jaundice; and with those of the hippuric acid test, which determines the 
detoxifying function of the liver, and is reported to be reasonably accurate 
in the diagnosis and prognosis of disease in individuals with manifest 
jaundice.^® 


Methods 


Azorubin S Test. After an overnight fast, a narrow flexible tube is 
passed into the duodenum and its position confirmed fluoroscopically. 
When bile begins to flow through the tube, 4 c.c. of a sterile 1 per cent 
aqueous solution of azorubin S are injected intravenously. Five minutes 
later, 40 c.c. of 25 per cent aqueous magnesium sulfate solution are ad- 
ministered through the duodenal tube. The duodenal contents are collected 
in separate test tubes at one to two minute intervals, and the time elapsing 
between the injection of the dye and the appearance of a very deep red 
efflux is designated as the “ appearance time.” For color determinations 
and comparisons the best results are obtained by observing the solutions in 
bright daylight ; slanting tlie tube against a white background is also helpful. 

Using a colorimetric method, Zinny (1926)“® measured the amount of 
dye excreted in the bile, and found that an excretion of less than 0.01 gm. 
m one hour is significant of liver damage. Although perhaps more accurate, 
this method seemed unnecessary. Fenstermann ® preferred a simple colori- 
metric examination of the urinary dye, but this procedure proved unreliable 
in our hands. 


originally 


described bv 


ac- 


Hippuric Acid Test. The technic was that 
yuick,'® “ method 1 ” being used for the quantitative analyses. In 
cordance with the modification of Kohlstaedt and Helmer,^ the hourly 
specimens of urine were pooled and a single determination made. An ex- 
cretion of 3 gm. of hippuric acid, in terms of benzoic acid, was considered 
normal, with 85-115 per cent of this value as the normal range.^° 

^ ^ontsulphalcin Test. The method was similar to that described by 
'"Osent lal and White,^^ except that the amount of dye injected intravenously 
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was calculated on the basis of 5 mg. per kilogram of body weight.®’ A 
single sample of blood was drawn 30 minutes after administration of the 
dye. From our observations on normal subjects, a retention of more than 
10 per cent may be regarded as abnormal. 

In all cases the tests were performed on successive days, in order that 
the results might be comparable. 


Results 

Normal Subjects. In normal individuals Tada and Nakashima ob- 
served a very deep red discoloration of the bile 17 to 18 minutes after in- 
jection of azorubin S. Fenstermann® found the range of normal to be 
15 to 30 minutes, while Eppinger® considered it to be 15 to 20 minutes. 
In their study on arthritis Rawls, Weiss and Collins accepted 15 to 30 
minutes as the normal range. 

In order to become familiar with the normal limits of variation, as well 
as to define them more precisely, the azorubin S test was performed on 14 
normal subjects. Usually a succession of color changes in the bile was noted 
in the following order: orange, reddish-orange, light red, light cherry red 
and deep cherry red, after which the color faded out in the reverse order. 
The appearance time of the significant test color (deep cherry red) ranged 
from 17 to 29% minutes, whereas the first appearance of dye, however faint, 
varied from eight to 25 minutes (table 1). In three individuals, a bur- 
gundy wine color followed the deep cherry red and was observed 22%, 
26% and 27 minutes, respectively, after injection of the dye. In three sub- 
jects (numbers 4, 8 and 12) very dark brown bile (B bile) appeared after 
injecting magnesium sulfate. This, when stained by the dye, resembled a 
burgundy wine hue; but within five to seven minutes the bile became lighter 


Table I 

Results of the Azorubin S Test in Normal Subjects 


Subject 

1 

1 

First Appearance of 
Biliary Dye 
(Minutes) 

Appearance Time of 
Deep Cherry Red Bile 
(Minutes) 

Comment 

T. M. 

10 

19 


B. D. 

161 

231 


B. F. 

8 

18 


S. B. 

20 

291 


D. V. 

25 

26 


G. M. 

23 i 

29 


P. B. 

15 

17 

1 

0. M. 

15 

20 


M. P. 

17 

27 


J. G. 

16 

29 


N. S. 

131 

201 

Burgundv red — 221, 

F. iM. 

13 

24 

Burgundy red — 27 

J. B. 

21 

26 


W. L. 

201 

24 

Burgundy red — 261 
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in color and an accurate reading could easily be made. This incident was 
not encountered in any of our abnormal cases. 

From the foregoing observations, and in agreement with the standard 
accepted by Rawls, Weiss and Collins, the normal appearance time of a 
deep cherry red color was regarded as 15 to 30 minutes. 

Hepatic Cirrhosis. Nineteen patients with cirrhosis were studied (table 
2). Of these, 18 were in the hypertrophic stage and one was in the atrophic 
stage. The edge of the liver in tlie hypertrophic group extended 6 to 10 
cm. below the costal margin in the mid-clavicular line on deep inspiration; 
the consistency was increased and the surface was smooth in all but three 
instances (numbers 1, 5 and 8). The spleen was palpable in 15 cases, and 
in the majority was only slightly enlarged. No patients with ascites were 
chosen for this study, for it was our intention to select individuals pre- 
senting less advanced grades of cirrhosis without portal decompensation. 
It was realized, of course, even in the absence of the latter phenomenon. 


Table II 

Comparative Results of the Azorubin S, Bromsulphalein and Hippuric Acid Tests 




Azo- 

Brom- 

sulph- 

Hippuric Acid 




Pa- 

tient 


rubin 

s 

Excretion 




Diagnosis 

Appear- 

alein 



Icterus 

Index 



Benzoic 


A/G 

Comment 



ance 


Excre- 





Time 

% 

Acid 

tion 






(Min.) 

Gm. 

% 




1 

Syphilitic cirrhosis 

60 

40 

2.12 

71 

5 

3.95 

2.65 

N.P.N. 38 

P.S.P. Test— 17% 

2 

Hypertrophic cirrhosis 

«J(41) 

40 

2.78 

93 

12 

1 

Cholesterol esters 112 

Cholesterol total 252 

3 

Hypertrophic cirrhosis 

«>(54) 

90 

1.46 

49 

55 

2.9 

3.4 

N.P.N. 24 

Cholesterol total 320 

Cholesterol ester 98 

Macrocytic anemia 

4 

Hypertrophic cirrhosis 

46 

20- 

3.29 

110 

9 

— 

N.P.N. 27 

5 

Hypertrophic cirrhosis 
(biopsy) 

M(90) 

70 

— 

— 

22 

2.8 

4.7 

Phosphatase 23 units 

Cholesterol total 154 







Cholesterol esters 38 

Macrocytic anemia 



6 

1. Hypertrophic 









cirrhosis 

2. Cholelithiasis 

41 

40 

3.46 

115 

5 


Cholesterol total 166 

Cholesterol esters 62 









N.P.N. 41 

Cholesterol and calcium bill- 









rubinate crystals in bile 

7 

Hypertrophic cirrhosis 

“(71) 

20 

— 

— 

20 

■ 

Phosphatase 16 units 

S 

Hypertrophic cirrhosis 
(biopsy) 

00(60) 

30 

2.42 

81 

13 

— 

N.P.N. 27 

Cholesterol total 210 

Cholesterol esters 93 

9 

Hypertrophic cirrhosis 

51 

40 

3.14 

105 

10 


N.P.N. 31 

10 

Hypertrophic cirrhosis 

35 

10 

3.44 

115 

6 

— 

N.P.N. 31 

Cholesterol total 189 

n 

Hypertrophic cirrhosis 

36 

20 + 

2.90 

97 

11 


N.P.N. 30 

12 

Hypertrophic cirrhosis 

45 

30 

1.59 

S3 

6 


N.P.N. 40 

13 

Hypertrophic cirrhosis 

42 

20 + 

3.10 

103 

7 

— 

Urea N 17 
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Table II — Continued 


Pa- 

tient 


Azo- 

rubin 

S 

Brom- 

sulph- 

alein 

Reten- 

tion 

cr 

/o 

Hippuric Acid 
Excretion 

Icterus 

Index 



Diagnosis 

Appear- 

ance 

Time 

(Min.) 

Benzoic 

Acid 

Gm. 

Excre- 

tion 

% 

A/G 

Comment 

14 

Hypertrophic cirrhosis 

M (54) 

60^ 

3.13 

104 

8 

— 

N.P.N. 30 

IS 

Hypertrophic cirrhosis 

«>(45) 

50 

1.14 

38 

12 

— 

N.P.N. 29 

Cholesterol total 145 

Cholesterol esters 36 

16 

Hypertrophic cirrliosis 

33 

50 

3.80 

127 

— 

— 

N.P.N. 25 

17 

Hypertrophic cirrhosis 

«> (60) 

100 

2.89 

96 

IS 

4.0 

2.25 

N.P.N. 26 

18 

Hypertrophic cirrhosis 

37 

70 

2.62 

87 

5 

5. IS 
3.05 

N.P.N. 35 

19 

Atrophic cirrhosis 

M (52) 

90 

1.12 

37 

22 

1.83 
3.27 1 

N.P.N. 38 

Cholesterol total 208 

Cholesterol esters 1 13 

Macrocytic anemia 

20 

Chronic hepatitis 

33f 

5 

3.39 

113 

9 


N.P.N. 29 

21 

Chronic hepatitis 

M(70) 

10 

3.46 

US 

5 

— 

N.P.N. 33 

22 

Chronic hepatitis 

03(64) 

5 

2.99 

100 

— 

— 

N.P.N. 29 

23 

1. Chronic hepatitis 

2. Cholelithiasis 

37 

20 

4.01 

134 

5 

— 

N.P.N. 26 

Cholesterol and calcium bili- 
rubinate crystals in bile 

24 

Subsiding acute 
hepatitis 

26 i 

20 

— 

— 

22 

— 

Van den Bergh — direct and in- 
direct immediate positive 

25 

Acute toxic hepatitis 

34 

SO 

2.33 

78 

24 

— 

N.P.N. 34 

26 

Acute toxic hepatitis 

03(45) 

100 

3.13 

104 

36 

— 

N.P.N. 29 

27 

1. Fatty metamorpho- 
sis of liver 

2. Diabetes mellitus 

35 

20 

1.48 

49 

5 

- 

N.P.N. 38 

Cholesterol total 176 


00 — indicates that the biliary drainage never became deeper than an orange red or pale red 
color. The length of the observation period following dye injection is shown in parentheses. 
P.S.P. — Per cent phenolsulphonephthalein e.xcretion in 1 hour (intravenous method^ 


that the disease, strictly speaking-, is usually not in an early stage by the 
time the clinical diagnosis has become unequivocal. 

The azorubin S test was positive in all 19 patients, the appearance time 
being definitely delayed in each case (table 2). In nine instances, the bile 
never acquired more than a reddish orange or pale red color. Serum al- 
bumin and globulin determinations made on five of these nine patients re- 
vealed a reversal of the A/G ratio in four, tlius indicating a more advanced 
stage of hepatic disease. Indeed, those individuals presenting a harder, 
larger or more diffusely involved liver, generally, though not invariably, 
manifested a greater delay in hepatic excretion. Tliree of the four patients 
with a lowered serum albumin fraction also exhibited a macrocytic anemia. 
The urine, which normally is discolored for three to 11 hours after injection 
of the dye,^®’ “ and which, in hepatic disease, has been observed to remain 

colored for proportionately longer periods, was of no value as an indirect 
measure of liver damage in the three patients studied in this manner. In 
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patient 1, the dye never appeared in the urine; in patient 23, it had disap- 
peared within four hours ; and in patient 2, within six hours. 

The hromsulphalein test was positive in 18 out of the 19 patients, com- 
paring exceedingly well with the azorubin S test. Excluding the single 
hromsulphalein failure, a case of Banti’s syndrome, the azorubin S test was 
more strongly positive than the hromsulphalein in two patients (numbers 4 
and 7), whereas in two others (numbers 16 and 18) the converse held true. 
In general, however, the hromsulphalein retention in this group paralleled 
the delay in azorubin S excretion. 

The hippuric acid test, performed on 17 patients, proved disappointing. 
Positive results were obtained in only six instances, and in these bromsul- 
phalein and azorubin S tests were strongly positive. In the remaining 11 
individuals, negative to the hippuric test, the azorubin S test was uniformly 
positive, whereas the hromsulphalein test was positive in 10. 

Other Forms of Hepatic Disease. Under this heading are included 
two cases of acute toxic hepatitis, one of subsiding acute hepatitis, one 
biopsy-proved case of marked fatty metamorphosis of the liver associated 
with diabetes mellitus, and four cases of relatively earty, mild chronic 
hepatitis. 

The azorubin S and hromsulphalein tests were positive in the two pa- 
Qtients with toxic hepatitis, whereas the hippuric acid test was negative in 
one of these. In the patient with subsiding acute hepatitis, the bromsul- 
phalein test was positive and the azorubin S test negative, but the signifi- 
cance of the hromsulphalein response is difficult to evaluate, since unreliable 
results are often obtained with this dye in cases of jaundice, particularly 
if the Van den Bergh reaction is direct.^® All three tests were positive in 
the individual with fatty metamorphosis of the liver. 

The four patients with chronic hepatitis are noteworthy from a diag- 
nostic and therapeutic standpoint. They had been observed by able clinicians 
prior to these studies, yet, as not infrequently happens in these cases, the 
possibility of an hepatic disorder apparently had received little if any con- 
sideration. The histories being suggestive of biliary tract disease, chole- 
cystograms and roentgenographic studies of the gastrointestinal tract had 
been made. In three patients normal findings had been reported and the 
symptoms ascribed to a “ functional ” disorder. In the fourth patient 
(number 23) cholelithiasis was suspected but could not be substantiated dur- 
ing the earlier period of observation. All 4 patients presented a slightly 
enlarged liver of somewhat increased consistency, which was tender on 
moderate pressure and on fist percussion; in two of them the spleen was just 
palpable on inspiration. We strongly su^’pected liver disease (chronic hepa- 
titis), but tlie diagnosis needed corroboration. Significantly, the azorubin 
S test was positive in all four instances. The hromsulphalein test was posi- 
tive in only one, and the hippuric acid test was uniforml}’- negative. In ac- 
cord with our diagnosis of hepatic disease and the results of the azorubin 
S test, a dietarj' regimen high in carbohydrate and low in fat was instituted. 
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The rapid subjective and objective improvement which ensued was most 
gratifying. The following summarized case history is illustrative : 

Case 22, M. L., a white female, aged 33, was seen on April 29, 1937, complain- 
ing of heaviness in the epigastrium, bloating and belching of five and one-half years’ 
duration. A recent diagnostic studj' done elsewhere (including blood count, Wasser- 
mann and Kahn, urinalysis, stool examinations, Ewald test meal, cholecystogram, 
gastrointestinal roentgenograms and basal metabolism) revealed no abnormalities. A 
diagnosis of “ nervous disorder ” had been made. Bland diet and sedatives were in- 
effective. The liver edge descended 6 cm. below the costal margin on deep inspiration, 
was tender on pressure, and of slightly increased consistency. Spleen descended 1 cm. 
below the costal margin on inspiration. On May 3, the azorubin S test was positive 
(first discoloration at 31 minutes; maximum intensity — light red at 44 minutes; pro- 
gressively lighter thereafter). May 4, bromsulphalein test; 5 per cent retention at 
one-half hour. May 5, hippuric acid test: 2.99 gm. in terms of benzoic acid. Diag- 
nosis: chronic hepatitis. Treatment: high carbohydrate, low fat diet. Within four 
days subjective improvement was first noted; 10 days later symptoms were “practi- 
cally absent.’’ Hepatic tenderness subsided rapidly. On January 29, 1938 the liver 
edge descended 1 to 2 cm. below the costal margin on deep inspiration. 

The Azorubin S Test Combined with a Crystallographic Study of the 
Bile. Piersol, Bockus and Shay,“ Shay and Riegel and others have 
demonstrated the value of a microscopic study of bile in the diagnosis of 
cholelithiasis, indicating its superiority over the roentgenogram. They 
pointed out that the presence of both cholesterol and calcium bilirubinate 
crystals is pathognomonic, whereas the finding of only one of these elements 
is strongly in favor of gall stone disease. These observations have been 
confirmed by Bloch and Rosenberg. ‘ Lyon ® and others have also empha- 
sized the value of a cytologic study of bile in the diagnosis of cholecystic 
disease. The technic of the azorubin S test lends itself to a combined study 
of liver function and composition of the bile. For the latter purpose the 
bile collected before and after injection of magnesium sulfate, prior to the 
appearance of the dye, may be utilized. In the present study we have 
searched for crystals in the bile in selected cases. 

The coexistence of cholelithiasis with hepatic cirrhosis is not uncom- 
mon, the reported incidence being as high as 13 per cent.’® Upper ab- 
dominal pain may be the predominating symptom in either disease, yet the 
finding of a non-visualizing gall-bladder cholecystographically may be of no 
diagnostic significance in the presence of cirrhosis, often leading to erroneous 
conclusions. In these cases the establishment of the presence of calculi, 
which is important therapeutically, may be impossible without a crystallo- 
graphic study of the bile. The advantage of a combined liver function test 
and bile examination is illustrated by the following case abstract : 

Case 6. M. P., a white male, aged 64, married, was seen on June 22, 1937, com- 
plaining of nausea, mild and severe attacks of epigastric and right hypochondriac 
pain, progressive loss of weight (15 kg.), weakness and constipation of three years’ 
duration. Examination revealed a well developed, poorly nourished male. The liver 
edge was 10 cm. below the costal margin on inspiration, sharp, tender, and of in- 
creased consistency. Spleen: edge smooth, rounded, of increased consistency, and 
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6 cm. below the costal margin on inspiration. Blood count normal. Ewald test meal : 
free HCl, 29, total acidity, 56. Gastrointestinal tract normal roentgenographically. 
Three cholecystograms revealed no visualization of the gall-bladder. A diagnosis of 
hepatic cirrhosis was made. Cholelithiasis was suspected but could not be proved. 
December 20 — Bromsulphalein test; 40 per cent retention in 30 minutes. December 
21 — azorubin S test: positive (appearance time — 41 minutes). The bile, collected 
following magnesium sulfate instillation, was centrifuged for 20 minutes. Micro- 
scopically the sediment showed large numbers of cholesterol and calcium bilirubinate 
crystals, denoting calculi. Accordingly, a high carbohydrate regimen followed by 
cholecystectomy was recommended, but the latter was refused by the patient. 

In this instance the technic of the azorubin S test, as utilized by us, 
served a dual purpose ; first, that of measuring the function of the liver, 
and second, that of disclosing evidence of calculi. 

The importance of a preoperative study of liver function in cases of 
cholelithiasis and cholecystitis is now generally appreciated. That the com- 
bined method under consideration may be useful in recognizing latent forms 
of hepatic insufficiency, and in detecting or corroborating the presence of 
calculi, is shown by the following case abstract : 

Ca^e 23. I. R., a white female, aged 63, was seen on June 2, 1937, complaining 
of nausea, heartburn, belching, bloating, epigastric pain and constipation of “ many ” 
years’ duration. Examination revealed a well developed, well nourished woman. 
The liver edge was 5 cm. below the costal margin in the mid-clavicular line on deep 
inspiration, sharp, of increased consistency and tender on pressure. Spleen : edge just 
palpable on inspiration. Histamine fractional gastric analysis: free HCl, 0; total 
acidity, 10. Roentgenographic studies of the gastrointestinal tract showed multiple 
diverticula of the colon and hypermotility of the sigmoid. Cholecystogram : Normal 
except for a questionable translucent area in the gall-bladder shadow. Bromsul- 
phalein test; 20 per cent retention in 30 minutes. Azorubin S test; positive (ap- 
pearance time, 37 minutes). Microscopic examination of the bile sediment revealed 
many cholesterol and calcium bilirubinate crystals. In the light of these findings, a 
diagnosis of cholelithiasis with chronic hepatitis was made. The cholec 3 'stogram was 
then repeated and showed positive evidence of at least two gall stones. The indications 
for medical management, directed toward the hepatitis, followed by cholecystectomy 
were thus clearly evident. 

Comment 

Ihe value of the bromsulphalein test in recognizing widespread or 
moderately advanced liver disease has already been established. Hence, its 
close agreement with the results of the azorubin S test in our patients with 
cirrhosis and acute hepatitis, particularly the former, may be regarded as 
confirmatory evidence of the reliability of the azorubin S test in such con- 
ditions. Moreover, the detection of lesser degrees of hepatic insufficiency 
(chronic hepatitis) by the azorubin S test, in the face of bromsulphalein 
allures (three out of four cases), is significant and concurs with the experi- 
ence of Eppinger.- However, in view of the small number of such cases 
stu ied, our results are suggestive but not conclusive as to the superiority of 
tie azorubin S test. In accord with the observations of Fenstermann,® a 
rougi parallelism between the dela)’^ in hepatic excretion of azorubin S and 
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the degree of liver damage is discernible in our series. In none was the 
dye excreted more rapidly than normal. Further, the urinary excretion of 
azorubin S as an indirect test of liver function, originally proposed by Tada 
and Nakashima’” and extended by Fenstermann ® and Lebedow,*' is untrust- 
worthy as shown by Eppinger - and early in our work. 

The added merit of a liver function test which permits simultaneous 
microscopic study of the bile should not be underestimated. As exempli- 
fied by patients 6 and 23, the technic of the azorubin S test is well adapted 
for this procedure, and may prove valuable in cases of cholelithiasis both 
from a medical and a surgical point of view. 

The discordant results obtained with the hippuric acid test, as compared 
with those obtained with the other tests, were most surprising. Of 24 cases 
thus studied, 17 of which were cirrhosis, 15 were negative. Comparing the 
hippuric acid and bromsulphalein tests in three patients with decompensated 
portal cirrhosis and in three individuals with obstructive jaundice, Snell 
and Plunkett ” found the former test positive in five and the latter positive 
in all six. Vaccaro considered the hippuric acid test “more accurate” 
than bromsulphalein, but little reliance can be placed on this phase of his 
investigation, because of the small number of comparable cases studied with 
the bromsulphalein test, the lack of uniformity in the technic of the latter as 
emplo 3 ’’ed in different patients, and because his range of normal values for 
hippuric acid excretion is now regarded as too narrow. From a review of 
the literature,^’ it is apparent that a large proportion of the re- 

ported cases of cirrhosis studied with the hippuric acid test presented a far 
advanced stage of the disease. There was either a reversal of the albumin- 
globulin ratio or portal decompensation, or both. This may explain the 
discrepancy between former reports and our own. If this explanation is 
correct, the usefulness of the hippuric acid test is restricted to patients with 
the more advanced grades of chronic disease without adequate hepatic re- 
generation, or to those with more acute, diffuse damage, either initial or in 
a state of exacerbation. Our findings would seem to indicate that the in- 
tegrity of the detoxifying function of the liver remains intact longer than 
has been hitherto appreciated. 

Finally, like many other tests, the azorubin S test has certain disadvan- 
tages. The obvious practical objection is that duodenal intubation may be 
time consuming and should be accompanied by fluoroscopic observation of 
the tube in situ. It is also essential that the examiner become well ac- 
quainted with the normal for the proper interpretation of this test in the 
abnormal. Nevertheless, should the test prove as useful as the trend of our 
results indicates, its disadvantages would be far outweighed by its advantages. 

Summary 

1. The azorubin S test of liver function, which has received little atten- 
tion in this country, was performed on 14 normal subjects; and a compara- 
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tive study of this test with the bromsulphalein and hippuric acid tests was 
made in 19 cases of cirrhosis, two cases of acute toxic hepatitis, one case of 
subsiding acute hepatitis, one case of fatty metamorphosis of the liver and 
four cases of relatively early chronic hepatitis, 

2. The azorubin S test was found to be as reliable as the bromsulphalein 
test and better than the hippuric acid test in cases of cirrhosis. 

3. In the cases of relatively early chronic hepatitis, the azorubin S test 
was superior to both the other tests. 

4. Although the azorubin S test requires duodenal intubation, the method 
lends itself to a simultaneous crystallographic study of the bile. Illustrative 
cases are cited in which the combined technic was used to advantage. 
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Part I 

General Incidence of Rheumatic Diseases; Social and 
Economic Importance 

In our preceding Review ® were given preliminary data from the National 
Health Survey indicating that “ rheumatism ” was by far the most common 
chronic disease in the United States, and ranked second in producing both 
temporary and permanent disability. Further data from this survey have 
appeared.®'®-”” Conducted by the United States Public Health Service, 
the survey involved a house-to-house canvass of about 800,000 families 
comprising about 2,800,000 persons in 83 cities and 23 rural areas of 19 
states. Among 2,152,741 white persons questioned were 11,997 whose sole 
or primary cause of disability was rheumatism : of these, 592 were under 
15 years of age, 560 were aged 15 to 24 years, 7,953 were aged 25 to 64 
years, and 2,892 were older. Over 50 per cent (6,358 persons) were from 
poor families; 3,079 were on relief, 3,279 were members of families whose 
annual income was under $1000.00.®’^® 

The incidence of “ rheumatism and allied diseases ” on a given day in the United 
States was estimated to be about one (0.099 per cent) per 1000 persons.®"- The in- 
cidence per 1000 persons according to age and sex was as follows : less than 0.05 for 
persons under 15 years of age; 0.9 among those aged 15 to 64 years, and 5.4 for those 
aged 65 years or more. The incidence per 1000 females of all ages was twice that for 
males. It was 1.2 for females of all ages, negligible for those under 15 years of age, 
1.1 for those aged 15 to 64 years, and 6.6 for those older. The incidence per 1000 
males was 0.6 for those of all ages, negligible for those under 15 years, 0.6 for those 
aged 15 to 64 years, and 3.8 for those older.®’'- 

Applying these figures to the total population it was estimated that there were 
6,850,000 cases of rheumatism in the United States in 1937, or more than the total 
number of all cases of heart disease, cancer and other tumors, tuberculosis and dia- 
betes. Rheumatism caused an annual loss from work of 97,200,000 days, and produced 
147,600 permanent invalids. The mortality from rheumatism was 3.4 per 100,000 
persons and among chronic diseases rheumatism ranked fourteenth as a cause of 
death. 

[It is difficult to compare these statistics with those noted in previous Reviews. In 1933 
the Massachusetts survey indicated an incidence of 3,264,000 persons with chronic rheumatism 
in the United States. In 1936 Kling^ estimated that there were 2,700,000 patients with 
chronic rheumatic diseases in the country. In this National Health Survey rheumatism was 
broadly defined and included “ rheumatism, arthritis, gout, neuralgia, neuritis, lumbago, acute 
rheumatic fever, stiff neck and other muscular pains.” For various reasons the survey 
has been subjected to considerable criticism.^i®* The field work was done by about 7000 
canvassers drawn from the relief rolls of the Works Progress Administration and included 
former salesmen, nurses, teachers, social workers and so forth. All_ were given at least a 
week of preliminar}' intensive training for their work. _ In 350,000 instances the diagnoses 
were confirmed by later inquiries from attending physicians.®"® Eyen so it is difficult to 
believe that the diagnoses of rheumatism were accurate. Differentiation of the rheumatic 
diseases is difficult enough for physicians and well nigh impossible for laymen. Hence some 
critics 11® have discounted the accuracy of this “ doorbell survey conducted by W. P. A. lay- 
men.” In the present state of our knowledge of the rheumatic diseases no survey would 
be any too accurate even if can%'assers were physicians. But_at least these figures indicate 
again that the rheumatic diseases are very prevalent in the United States. — Ed.] 

A fetv new statistics were reported from other countries. Davidson 
and Rae stated that in 1936 there were among the insured population of 
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Scotland (35 to 40 per cent of the total population) “no fewer than 50,000 
cases ” of rheumatism in its various forms which caused the huge total of 

3.500.000 days’ incapacity. This entails an annual economic loss of two or 
three million pounds. It was estimated that in Scotland 334,872 new cases 
of rheumatism develop annually. 

From the statistics of the National Health Insurance Society of Ireland 
O’Reilly attempted to make the first survey on the incidence of rheumatism 
in that country. Among an insured population of 500,000 persons were 

16.000 who claimed disability because of rheumatism during 1935. Rheu- 
matism was responsible for the greatest number of claims, the largest amount 
of money paid out in claims (131,000 pounds) and the greatest amount of 
incapacity (295,000 weeks in the year) of all diseases in Ireland. 

According to Finn there are great numbers, of cases of chronic rheu- 
matism or arthritis in South Africa, probabl}^ as many as in other countries 
whose statistics have been reported. This gives further evidence that this 
disease-group is a world wide scourge. The influence of industry, occupa- 
tion and housing on the incidence of the rheumatic diseases in various 
countries was discussed in detail (Conybeare and Glover; Fox; Van Bree- 
men). Exposure to cold and to occupational fatigue were considered to 
be more important factors than others, e.g., humidity. 

Definition of Rheumatism ; Content of “ the Rheumatic Diseases ” 

“ Rheumatism ” and the rheumatic diseases have never been adequately 
defined. Current literature does not clarify the terms. The origin of the 
term “ rheumatism ” and the history of the various forms of “ chronic 
rheumatism ” were outlined by Rolleston in a scholarly paper which will 
serve as an excellent source of original references and will especially in- 
terest those concerned with the genealogy of the rheumatic , diseases. The 
relationship of the various rheumatic diseases to one another was discussed 
by Poynton,"' and the French concept of “ arthritisme ’’ was defined by 
Bezangon and Weil. According to Fox chronic rheumatism includes 
separate but allied diseases the earliest common feature of which is a char- 
acteristic abnormality in the patients’ reactions to changes in external en- 
vironment, especially to cold. Since there is no known common pathologic 
lesion to identify rheumatic disease, the authors of this Review will, as 
previously, use the layman’s broad anatomic concept of rheumatism and will 
discuss herein a wide variety of diseases of joints and related structures. 

Classification of Diseases of Joints and Related Structures 

Recently few writers have indulged in new classifications of the rheu- 
Ellman discussed the merits and demerits of several clas- 
si cations. The year’s literature presented a few minor revisions of older 
c assifications not important enough for extended comment here. 

nioiig them was O’Connor’s classification based on the assumption 
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that the three basic etiologic factors in arthritis are bacteria, toxins and 
trauma. A first group “infectious arthritis” was separated into two sub- 
divisions (a) “ bacterial arthritis use of this term was restricted to forms 
in which there is actual intra-articular invasion of identifiable bacteria, and 
(b) “toxic (infectious) arthritis ” presumably due to a variety of bacterial 
poisons. A second group “ non-in fectious toxic arthritis ” included those 
presumed to arise from (a) endogenous toxins (“intestinal or glandular 
dysfunction”) and (b) exogenous toxins from food, medicines, biologic 
materials or industrial poisons. 

[This classification possesses the same merits and demerits as those of other 
etiologic classifications, chief objection being that no identifiable toxins from bacteria 
or from “ intestinal or glandular dysfunction ” have ever been isolated and proved to 
be the cause of any form of human arthritis. — Ed.] 

Relative Frequency of the Rheumatic Diseases 

Published data on the relative incidence of the rheumatic diseases vary 
greatly depending on the writer’s practice, whether he is a general prac- 
titioner, or a physician supervising a clinic for ambulatory rheumatism pa- 
tients or a spa. According to Davidson’s estimate the 334,872 new cases of 
rheumatism developing in Scotland annually include 26,030 cases (7.7 per 
cent) of rheumatic fever, 20,284 cases (6.1 per cent) of rheumatoid ar- 
thritis, 31,382 cases (9.4 per cent) of osteo-arthritis, and 251,176 cases 
(76.8 per cent) of muscular rheumatism. The order of frequency of rheu- 
matic and allied conditions among the insured Scottish population of Aber- 
deen and Kincardine counties was as follows (Rae) : lumbago 810 cases, 
rheumatism (undefined) 724, muscular rheumatism 682, synovitis and bur- 
sitis 368, sciatica 221, arthritis (unspecified) 185, “subacute and [acute?] 
articular rheumatism ” 93, “ muscular (non-rheumatic) ” 88, “ chronic joint 
changes” 65, rheumatoid arthritis 25, osteo-arthritis 18 and brachial neuritis 
16, a total of 3295 cases among 126,633 insured persons. 

[Because of the vague diagnoses these statistics are not very useful except to in- 
dicate that nonarticular rheumatism was much more frequent in that locality than 
arthritis. Either the incidence of rheumatoid and osteo-arthritis was surprisingly low 
or criteria for its recognition were poorly understood. And do Scots no longer liave 
gout ? — Ed.] 

Having treated about 5000 cases of rheumatism O'Reilly concluded that 
in any 100 cases of rheumatism 48 patients will have fibrositis, 32 rheuma- 
toid arthritis, 13 osteo-arthritis, 5 gout and 2 ankylosing spondylitis. 

[This ratio differs somewhat from that of one of us ( P. S. H., 1935) who esti- 
mated that among 100 “ rheumatism patients ” seen in general office or clinic practice 
30 to 40 would have atrophic (rheumatoid) arthritis, 25 to 30 hypertrophic (osteo-) 
arthritis, at least 10 to 20 fibrositis of various types, 7 to 10 traumatic (including static 
or “micro-traumatic”) arthritis, 3 to 5 gouty arthritis, 3 to 5 miscellaneous types 
(arthritis with psoriasis, tuberculosis, ulcerative colitis, syringomyelia, etc.), 2 gonor- 
rheal arthritis and rheumatic fever. In the arthritis clinic of the Presbyterian 
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Hospital, New York, the relative percentages are approximately as follows: hyper- 
trophic arthritis 30, atrophic arthritis 25, nonarticular rheumatism 20, traumatic and 
postural arthritis 10, rheumatic fever 5, gonococcal arthritis 3, gout 1, miscellaneous 
6 (M. H. D.). In general hospital practice tlie proportion of cases of rheumatic fever 
is usually higher than in general office or clinic practice. — Ed.] 

Diseases of Joints Related Primarily to Trauma 

Sprains and Strains. Various types of sprains and strains, and methods 
for their diagnosis and treatment were reviewed."®® To understand the 
mechanism for the production of sprains one must remember that there are 
three types of articular ligaments: (1) those which consist of simple thick- 
enings of capsule, which thickenings are too indefinite to be defined by dis- 
section (e.g., internal lateral ligaments of knees and ankles; indeed most 
articular ligaments) ; (2) extracapsular bands which, when dissected, stand 
out as isolated structures (e.g., external lateral ligament of knees; middle 
and posterior fasciculi of external lateral ligament of ankle) ; (3) intra- 
articular bands (e.g., crucial ligaments of knees; ligamentum teres of hips; 
intra-articular fibrocartilage of sternoclavicular joints). 

Ligaments of type 1 rarely rupture completely unless subjected to forces 
sufficient to produce articular dislocation. When such ligaments are 
sprained, lesions generally occur at bony attachments, and no articular in- 
stability or hypermobility results. For such sprains Elmslie recommended 
the use of firm elastic pressure to prevent or reduce effusions, rest of the 
part for 24 hours, then application of adhesive bandages and use of the part; 
after seven days the adhesive strapping is removed, then massage and active, 
and if necessary, assistive movements are used. A sprain- fracture occurs 
when a portion of bone at the ligamentous attachment is pulled off. It may 
occur especially in fingers and at the femoral attachment of the internal 
lateral ligament of the knee. A variety of the latter is the Pellegrini-Stieda 
disease. When sprain-fractures affect fingers or toes, the part should be 
securely strapped; limited motion is allowed but massage avoided. Only 
after six or more weeks when swelling and tenderness have subsided should 
the strapping be removed and motion begun. For knees so affected com- 
pression bandages, gentle exercises and faradic stimulation were recom- 
mended. 

[The time for liealing varies with the severitv of the iniurv. Children’s liga- 
ments heal rapidly.— Ed.] 

When ligaments of types 2 and 3 are strained sufficiently to be ruptured, 
articu ar instability may result. When conservative measures (application 
0 sp ints or plaster with the joint in a position to relax the affected ligament, 
hid’ ^'tieasures) fail, surgical procedures to repair the ligaments are 

Internal and Other Derangements of Knee Joints. Knee joints are most 
commonly affected by injury\ Several papers reviewed the anatomic re- 
ations lips of the knee joint and the differentiation of the common types of 
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internal derangement/"’ «««- The common internal de- 
rangements and associated lesions of knee joints were listed as follows: (1) 
injuries (displacement or fractures) of the internal or external semilunar 
cartilages (menisci), (2) fractures 'of tibial spine, (3) fractures of tibial 
tuberosity, (4) strains or ruptures of crucial ligaments, (5) strains or rup- 
tures of lateral ligaments, (6) damage to the retropatellar fat pad, (7) loose 
bodies in the knee joint which generally result either from osteochondritis 
dissecans, osteochondromatosis or synovial enchondromata, (8) patellar 
fracture, (9) slipping patella (not truly an internal derangement but a con- 
dition which may occur with mild knock knees and may produce locking). 
According to Chatterton the conditions numbered 1, 2. 3, 6, 7 and 9 are 
likely to cause locking, the others (numbers 4, 5 and 8) are not. To the 
above list of internal derangements, most of which are produced by acute 
trauma, the Penns added several nontraumatic internal derangements. Ben- 
nett described in detail two unusual derangements : a large cyst of the sub- 
patellar fat pad and a large fibrochondroma of the subpatellar fat pad. 

Anatomic studies on the relative importance of the cruciate and collateral 
ligaments in maintaining the stability of knee joints were made by Horwitz 
and Davidson.^"®’ They confirmed the opinion of others that the lateral 
ligaments, especially the internal, are chiefly responsible for preserving the 
intrinsic stability of the extended knee, and that the cruciate ligaments are 
of secondary importance and are not indispensable to stability of knee joints. 
Hence after articular trauma, the integrity of a knee is not markedly altered 
if cruciate ligaments alone are torn or excised, provided collateral ligaments 
remain intact. Thus, articular stability can be restored simply by repairing 
the injury to collateral ligaments and disregarding the cruciate ligaments. 
Mauck’s operation for repairing collateral ligaments was recommended and 
described. 

Various methods for the surgical and nonsurgical treatment of internal 
derangements were reviewed.^®’ The joint should be given a 

chance to heal without surgical interference. If symptoms persist, or dis- 
appear only to return repeatedly, then only should surgical intervention be 
considered. Trivial lesions of articular cartilage produce no permanent 
disability. [But over a period of years they may predispose to or induce degenera- 
tive changes.— Ed.] After severe injury pieces of cartilage may be torn loose 
and remain viable for long periods as intra-articular loose bodies which gen- 
erallv must be removed. Damaged intra-articular fat pads may also have 
to be removed. Intra-articular fractures generally heal, but injury to 
synovial membrane ma}'' result in sjuiovial thickening and villous formation. 
[It is the belief of one of us, A. J. K., that after trauma the synovial membrane heals 
promptl}'. Thickening and villous formation are due to arthritis caused by damage 
to articular cartilage which does not heal, and disorganization of the joint resulting 
from the healing of bone with incongruity of articular surfaces. Ed.] Since semi- 
lunar fibrocartilages of knees possess no blood vessels except at their junction 
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with the coronary ligaments, these cartilages when injured do not repair 
satisfactorily, and their surgical correction is generally necessaryd^®’ 

Frequent locking of knees provides a special hazard for city dwellers 
which has often led to minor and major injuries, even to skull fractures; 
hence the condition should be corrected fairly early. 

Tennis Elbow. This subject was well reviewed by Higgs, North, and 
West. The condition may affect tennis players and those in other sports or 
at certain occupations which involve forcible extension and supination of 
the elbow combined with a clenched hand. It rarely affects persons under 
30 to 35 years of age. Symptoms were described in our First Review.^ 

The typical pain is felt in the region of the external epicondyle of the humerus 
and extends down the hack of the forearm to the wrist. It is produced by movements 
involving sudden contraction of the radial extensors, and can be reproduced by Mill’s 
tesfwhich consists in putting fingers and wrist in full flexion and pronation, and then 
extending the elbow. There is tenderness over or near the anterior aspect of the 
external epicondyle. When the patient pronates his forearm and extends his wrist to 
grasp even some light object, sudden weakness may cause him to drop it. Objectively 
the elbow appears normal, and when it is moved passively pain and stiffness are 
absent. No abnormality is indicated in roentgenograms. 

The major factor is trauma. Symptoms may begin rather promptly but 
generally appear slowly a few days after acute direct or indirect injury. 
Marked differences of opinion exist as to the pathologic basis. Carp’- and 
Cyriax * collected 26 different views thereon. With the majority of writers 
West considered the condition to be caused by tearing of the tendon of the 
extensor origin from the external epicondyle with resulting periostitis. 
Higgs concluded that secondary infection, perhaps from infected foci, is 
present in damaged tissue. Perhaps the condition represents a variety of 
separate entities. 

Conservative treatment was recommended for early acute cases : 
rest, heat, the arm in a sling or immobilized in a suitable splint. Massage 
and motion make the condition worse. Many patients recover spontane- 
ously. If the condition becomes chronic most patients can be cured, accord- 
ing to West and North, by one manipulation under anesthesia after the 
method of Mills (1928) : full flexion of the wrist with full pronation of the 
forearm, the elbow then being brought into full extension. West found the 
method of Cyriax ^ generall)'^ unsuccessful. If manipulation is not accepted, 
the application of a cock-up splint for a month may be required. Strapping 
gives tardy relief ; prolonged rest of the part is not acceptable to most vic- 
tims. Higgs favored the frequent use of a surgical procedure which North 
considered rarely necessar}^, one to be reserv’^ed for the most stubborn cases. 

^ The Obstetrical Shoulder.” During delivery the shoulder joints of 
in ants are subjected to considerable obstetrical trauma which may produce 
simp e distortion, fracture of a clavicle or, more often, an epiphyseal separa- 
tion of the upper end of the humerus. Scaglietti described the successive 
clinical and roentgenologic features in 53 cases of the last condition, which 
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may produce a characteristic rigidity of the shoulder joint with lateral dis- 
placement and retroversion of the epiphysis. 

Treatment of Traumatic Arthritis: General Considerations. To hasten 
return of articular function in cases of traumatic arthritis, and to prevent 
as much residual disability and posttraumatic neurosis as possible, the appli- 
cation of physical therapy should not be left solely to the patient, but should 
be supervised carefully by physicians or technicians skilled in its use.“''^ 
Simple methods of home physical therapy should be supplemented by suitable 
forms of professional physical therapy and occupational therapy. The 
special advantages of hydrotherapy in cases of traumatic arthritis were again 
stressed (Copeman). Lasher was disappointed in the effects of heat on 
many posttraumatic articular effusions. Measurements of articular effu- 
sions two or three hours after local application of heat often indicated slight 
increases, rather than reductions, in articular size. Hence he favored early 
aspiration of effusions. Truslow described a simplified compression ban- 
dage for traumatized joints with or without effusion. One layer of an Ace 
bandage is applied, e.g., to the knee. Then two pieces of sponge rubber, 
each about 8 inches long and 2^2 inches wide with a small crescent cut out 
to fit the sides of the patella, are placed one on each side of the patella. The 
application of the Ace bandage is then continued until the rubber is entirely 
enclosed. Tarsy advocated more frequent use of periarticular and intra- 
articular injections of local anesthetics to relieve pain in traumatic and other 
types of arthritis. Aqueous solutions of 1 or 2 per cent procaine hydro- 
chloride were generally used. Intra-articular injections were sometimes 
superior to periarticular injections. Eucupine in oil was sometimes used 
periarticularly, but produced severe reactions when given intra-articularly. 
Although the duration of induced anesthesia was short, rather permanent 
relief was often noted. 

[By such injections satisfactory results are not infrequently obtained in A'arious 
types of arthritis. — Ed.] 

A novel procedure was advocated by Waugh as a result of his studies on 
the pH of synovial fluid : the pH of normal synovial fluid is about 7.4, 
similar to that of blood. The pH of 20 traumatic effusions averaged 5.65 
at 24 hours, 5.95 at 48 hours, 6.55 on the third day, and 7.7 on the seventh 
day after injury; in other words such effusions were acid for three days and 
then became alkaline. The acidity was thought to be due partly to the pres- 
ence of lactic acid derived perhaps from local tissue — cell damage and degen- 
eration. According to Waugh (1936) during the healing of a fracture the 
pH of the primary hematoma also becomes acid. Waugh reasoned that ]5er- 
haps the acidity of such effusions is a physiologic response to trauma de- 
signed to excite local leukocytosis, mesoblastic proliferation and repair. 
Waugh attempted to imitate this reaction by treating 11 cases of traumatic 
and 5 cases of atrophic arthritis with intracapsular injections of a solution 
of procaine acidified to pH 5 with lactic acid. The formula of the solu- 
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tion (Bayer) to produce such an acidity was; novocaine — HCl 2.0 gm., 
NaCl 0.5 gm., N/5 lactic acid 0.2 c.c., water to 100 c.c. Amounts of 
the solution used were 2 c.c. for elbows and ankles, 4 c.c. for knees and 
shoulders. Patients were hospitalized for injections; the solution was in- 
jected “ around as well as into the capsule ” under strict asepsis, then the 
joint was moved to its full range in all directions, and the limb was im- 
mobilized in plaster for two weeks followed by the use of an Elastoplast sup- 
port until function was regained. Although the 11 cases of traumatic 
arthritis so treated were “those of severe disablement which had resisted 
various forms of treatment ” full functional recovery resulted in all. 

[This work is very interesting but needs confirmation. Perhaps results were due, 
not to the injections, but to the measures used thereafter. Studies should be made 
on controls similarly treated except for the injections. — Ed.] 

Synovectomy was performed by Inge in nine cases of “ chronic prolifera- 
tive synovitis traceable to chronic trauma, such as torn menisci or loose 
bodies.” In all cases symptomatic and functional improvement resulted. 
Noting that Speed (1924) advocated synovectomy for traumatic arthritis, 
Swett stated; “ It is gratifying to observe that complete recovery has been 
the rule in all of these cases thus far reported.” He considered it logical 
to expect recovery after removal of chronically inflamed synovial tissue 
which has largely lost its function. Without reporting results of his own 
Swett concluded : “ It may be confidently said that chronic traumatic ar- 
thritis provides one of the major indications for synovectomy.” 

[We believe that in general there should be a long minimal time limit to allow 
spontaneous healing before synovectomy. But under certain circumstances syno- 
vectomy may be indicated. In traumatic arthritis thickened synovia is the result not 
the cause of the trouble. If the underlying cause can be corrected surgically, then the 
thickened synovia can be removed at the same time with benefit, but if incongruity 
of articular surfaces is not corrected synovectomv cannot be expected to result in a 
permanent cure. — Ed.] 

Gonorrheal Arthritis and Gonorrheal “ Rheumatism ” 

Incidence. Despite efforts of national and civic bodies there is as yet 
no significant reduction in the incidence of gonorrhea in the United States. 
Reviewing the epidemiology of the disease, Vonderlehr and Usilton pub- 
ished the annual incidence of attacks of acute gonorrhea among white and 
negro males and females in 46 surveyed localities in the United States. The 
iiKidence per 1000 population varied from a maximum of 46.6 white males 
W. Va.), 69.9 negro males (Lincoln, Neb.), 15.1 white females 
- -^rk.), and 46.5 negro females (Newton, Kan.) to a minimum 

males (also Newton, Kan.), 6.6 negro males (Texarkana, 
N*^}' ^ ^ females (rural Nebraska), and 2.2 negro females (Omaha, 

European incidence of the disease also has not been reduced 
signi cantly (Fessler). The disease is not incurable, but the careless, 
ma equate attitude of the public, including patients and physicians, has so 
lar been largely incurable. 
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[The incidence of gonorrheal arthritis was accepted as Ijeing from 2 to 3 per 
cent of patients with gonorrhea. This incidence seems high to one of us (M. H. D.). 
— Ed.] 

The patient s occupation may largely determine the site of his gonor- 
rheal arthritis (Rorke). Most commonly affected are hands and wrists 
among manual workers, knees, feet or ankles among those who stand or 
walk a lot — waitresses, clerks, salesmen. Rorke concluded that severity of 
climate was also a factor in the incidence. 

Clinical Data. Among 58 cases of gonorrheal arthritis seen by Bur- 
backer and Weiland the ratio of monarthritis to polyarthritis was about 2 : 3. 
The site of involvement in order of frequency was knee, metatarsus, ankle, 
metacarpus, wrist, hip, elbow, sacro-iliac, shoulder, sternoclavicular and 
temporomandibular articulation. Infections of the knee constituted 44 per 
cent of the total joints affected. 

Recent reports have emphasized the frequency and diagnostic significance 
of certain skin manifestations which may accompany gonorrhea and gonor- 
rheal arthritis. According to Buscke (1912) gonococcal eruptions are of 
four main types: (1) erythemas, (2) urticarial and nodose lesions, (3) 
hemorrhagic and bullous lesions, (4) hyperkeratosis. Lesions recently de- 
scribed in cases of gonorrheal arthritis were erythema nodosum, petechiae 
and small red sore spots associated sometimes with a central white necrotic 
area, at other times with vesiculation and seropurulent fluid.® Showers of 
petechiae, some with white centers, appeared in Lichtman’s fatal case of 
gonococcal endocarditis with jaundice; no pelvic focus was found. Keil 
reported five cases of gonorrheal arthritis, gonococcemia and distinctive 
hemorrhagic vesiculopustular and bullous skin lesions. Although a history 
of old gonorrhea was generally obtained, in none of the five cases was an 
active local gonococcal focus found. Because the acute febrile polyarthritis 
sometimes followed acute sore throat and especially since cardiac murmurs 
were present in two cases, diagnoses of rheumatic fever were entertained. 
However, gonococci were isolated (by smears, cultures or both) from blood, 
joints or skin lesions. [The fact that a sore throat or a respiratory infection 
often precedes acute gonorrheal arthritis lias been noted by Schottmiiller, 1921, 
Wheeler and Cornell, 1930, and Keefer and Spink, 1937.— Ed.] The five patients 
were young adults, profoundly ill, with a somewhat remittent but very ir- 
regular, atypical fever. In four cases gonococcal complement fixation tests 
on blood gave negative results; perhaps the method used was not sensitive 
enough. Despite the presence of cardiac (soft systolic apical) murmurs 
and the proved bacteremia, gonococcal endocarditis was apparently absent, 
as the murmurs disappeared and the patients recovered. Tlie metastatic 
dermatosis present was “ distinctive ” and presumably caused by a hema- 
togenous dissemination of gonococci rather than by toxemia. The typical 
eruption generally appeared during the febrile period, and tended to occur 
in crops; sometimes only one crop appeared. Generally only a few (1 to 8) 
lesions were present ; occasionally they were distributed over the entire body. 
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They were usually discrete, rarely coalescent. They generally affected ex- 
tremities, occasionally trunk, face, scalp. They appeared first as erythem- 
atous macules which speedily acquired a central vesicle or pustule. Hem- 
orrhages typically occurred in the center of the lesion ; often the exudation 
of fluid and cells caused bullous formation. “ The classical lesion in full 
development is a hemorrhagic, purulent vesicle or bulla, surrounded by a 
more or less broad erythematous areola.” The hemorrhagic feature may be 
absent. Keil discussed the differentiation of these lesions from the “ rheu- 
matic ” and other dermatoses. 

[Three of us (W. B., M. H. D., and P. S. H.) have recently seen four cases with 
similar skin lesions and with gonorrheal arthritis proved by articular culture; diag- 
noses were at first difficult because no active local lesion was found. Those concerned 
with diseases of joints should familiarize themselves with this skin lesion. In such 
cases efforts should be made to confirm the diagnosis by making cultures from the 
skin lesions and from blood. — Ed.] 

Difficulties which may arise in diagnosing gonorrheal arthritis were 
illustrated in the cases of Reitzel and Kohl: in 14 of 25 cases of proved 
gonorrheal arthritis the history did not indicate previous gonococcic infec- 
tion and either routine smears were “ negative ” or no urethral or cervical 
discharge was present. Diagnoses were made by recovering gonococci from 
blood (7 cases), synovial fluid (16 cases) or both (2 cases). Four patients 
had gonorrheal arthritis, gonococcemia and cutaneous eruptions such as 
those noted by Keil. Five patients had gonococcemia, arthritis and gono- 
coccic endocarditis, the last being confirmed at necropsy in three cases. In 
one case of endocarditis a maculopapular eruption later became pustular, 
leaving necrotic centers and bullae from which gonococci were recovered. 
This contradicts the view of Keil that such eruptions do not occur in cases 
of gonococcal endocarditis. 

[In our four cases of this skin lesion endocarditis did not develop. — Ed.] 

Pathology: Roentgenograms. No new studies thereon were reported. 

Laboratory Data: 1. Identification of Gonococci in Smears. Only an approved 
Gram-stain technic should be used to identify gonococci in “spreads” (smears).®^® 
The use of methylene blue and other short-cut stains leads to frequent errors. Gono- 
cocci may be particularly difficult to identify in smears from patients who have already 
taken sulfanilamide. In such cases the technic must be very exact. 

2. Cultures of Gonococci.' Accumulating evidence indicates that gonococci can 
be recovered by culture in about twice as many cases as by smears. Ch’in obtained 
positive cultures from urine as often as from prostatic or urethral discharges. Since 
bOnococci are^ viable in urinary sediment for 20 to 43 hours specimens could be sent 
Jur y long distances for culture. New culture methods were proposed. Beck de- 
scri ed a new chocolate agar ; beef blood was used. A higher percentage of positive 
resu ts^ and excellent growths of even weakly growing strains were obtained. For 
CO ecting material for cultures Greene and Breazeale advocated the use of swabs 
impregnated with sterile ascitic fluid. Reitzel and Kohl used hormone-brain broth 
or a ram-heart infusion with sterile ascitic fluid for culturing gonococci. The use 

o per cent carbon dioxide did not seem essential to the successful recoverv of 
gonococci. 
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3. Gonococcal Complement Fixation Test. This test was first used by Muller and 
Oppenheim (1902) as an aid in differentiating gonorrheal arthritis from other ar- 
thritides. Many physicians regard the test very highly ; others consider it of limited 
value because of difficulties in its performance and interpretation. Results of the test 
are influenced by several factors as noted in previous Reviews and as again discussed 
by several authors.®-- From their studies on 760 patients Jacoby, Wishen- 

grad and Koopman concluded that the test as generally performed is of limited useful- 
ness and needs further refinement and standardization. Price made tests on .S45 
patients with untreated gonorrhea : according to him a positive result may be expected 
during the first week of the disease in 27 per cent of cases, during the second week in 
46 per cent, during the third week in 70 per cent, during the fourth week in 88 per cent 
and during the fifth and sixth weeks in 100 per cent of cases. Location and anatomic 
spread of the disease notably influence the positivity of the test. After injections of 
gonococcal vaccines have been given to rabbits or nongonorrheal persons for four days 
results of the tests will be positive, will become very positive after 10 days of injections 
and negative six weeks after the injections are stopped. Price obtained positive tests 
in 80 to 90 per cent of cases of gonococcal arthritis, rheumatism or tenosynovitis. 

Using this test as an index to the relative value of sulfonamide compounds Price 
concluded that prontosil album (sulfanilamide) prevented the appearance of a positive 
test more effectively than uleron. Weiss and Arnold advised use of larger quantities 
of patient’s serum than are generally used : thereby the sensitivity and stability of the 
test were notably enhanced without increasing the number of nonspecific and anti- 
complementary reactions. 

[More data on incidence of false positive tests in persons without gonorrhea arc needed. 
—Ed.] 

Comparative Valve of Smears, Cultures and Complement Fi.xation Tests. From 
a study of 100 women with chronic gonorrhea Jacobsen, Mason and Arnold concluded 
that in such cases cultures are superior to direct smears, and fixation tests are superior 
to either cultures or smears. Urethral smears were “ positive ” in only 3 per cent, 

“ doubtful ” in 16 per cent, “ negative ” in 81 per cent. Cervical smears were positive 
in 4 per cent, doubtful in 16 per cent, negative in 80 per cent. Cultures from urethra 
were positive in 13 per cent, from cervix in 17 per cent. Gonococcal complement fixa- 
tion tests were positive in 32 per cent. Of the 100 cases “ 10 were positive by bac- 
teriology and serology, 12 positive only by bacteriological methods, and 21 positive 
only by the complement fixation test.” 

The comparative value of cultures (modified McLeod method) and smears on 
245 adult female patients was studied by Carpenter, Leahy and Wilson. The cul- 
tural method was found to be 191 per cent superior to the smear method. However, 
in 8 per cent of cases cultures were negative but smears were positive. Therefore, 
both tests should be used whenever possible. The combination of both tests was 208 
per cent superior to tlie smear method alone. Stout and Todd also noted the superior- 
ity of cultures over smears. 

These laboratory tests are therefore of considerable value in confirming the clini- 
cal diagnosis of gonorrhea and gonorrheal arthritis. But when laboratory tests are 
negative in the presence of clinical data highly suggestive of gonorrhea full signifi- 
cance should be given the latter, and therapeutic tests should be promptly instituted 
regardless of negative laboratory tests.®®® 

4. Tests of Bactericidal Power of Blood and Synovial Fluid. Spink and 
Keefer ®^®' continued their studies ® on the bactericidal power of blood and synovial 
fluid for gonococci. In some cases of gonorrheal arthritis no gonococci can be recov- 
ered from synovial fluid; in these the prognosis for articular recovery is better than 
in cases in which gonococci are present in synovial fluid. Several factors operate 
to allow or prevent infection of the synovial cavity. One of them is the degree of 
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inflammation present : if the inflammation in subsynovial and synovial tissues is severe 
enough to destroy parts of the membrane, bacteria gain access to synovial fluid. 
Other factors are the number of infecting organisms and the antibody response. Dur- 
ing gonorrhea specific antigonococcal antibodies develop, become present in blood, 
and diffuse into synovial fluid. Sometimes the concentration of antibodies in synovial 
fluid is equal to that in blood ; at other times it is less. According to Spink and Keefer 
gonococci are first “ sensitized ” by antibod}' and then their destruction is completed 
by complement. When the antibody titer of both blood and synovial fluid is high, 
gonococci that reach the articular cavity are killed, and synovial fluid is kept sterile. 
When the antibody titer of blood, and consequently of synovial fluid, is low, gonococci 
will survive in synovial fluid. In some cases the antibody titer of synovial fluid is low 
and the fluid is therefore not bactericidal, even though the blood possesses a high anti- 
body titer and is actively bactericidal. Since gonococci seem to thrive in regions sup- 
plied by large amounts of mucus (urethra, vagina, conjunctivae, joints, tendon 
sheaths) Keefer and Spink suggested that mucin either favors the growth of gonococci 
or somehow prevents their destruction by tissue antibodies. They studied the effect 
of adding mucin to whole blood of patients with gonorrheal arthritis, normal persons 
and rabbits. The addition of mucin to defibrinated blood depressed the bacteriolytic 
titer of the blood for gonococci. These results suggest that synovial mucin does not 
lower the amount of complement in synovial fluid or interfere with the action of com- 
plement. But apparently in some way as yet not clearly understood, mucin protects 
gonococci from the action of antibody unless a large amount of antibody is present. 

[One of us, W. B., has observed that the blood from nongonorrheal patients may show 
the same variations in bacterial killing power to various gonococcal strains as do patients 
with acute or chronic gonorrhea, with or without complications. Repeated examinations^ at 
regular intervals for as long as six months failed to reveal any increase in the bacterial killing 
power. — Ed.] 

5. Concentration of Vitamin C in Blood. While comparing the concentration of 
vitamin C in the blood of patients with atrophic arthritis to that of normal persons and 
other controls Rinehart and his colleagues obtained low values for vitamin C in plasma 
in 13 cases of gonorrheal arthritis. Normal values ranged from 0.22 to 1.45 mg. per 
100 c.c. of plasma and averaged 0.7 mg. The plasma values for vitamin C among 
gonorrheal patients ranged from 0.09 to 0.64 mg. (average 0.22 mg.), indicating a 
definite vitamin C deficiency. Perhaps this deficiency was the result of the infection, 
for infection depletes the organic reserve of vitamin C. Another suggestion was 
offered : perhaps the vitamin deficiency was primary, and lowered the resistance of 
joints to subsequent bacterial invasion. 

[Conwntrations of vitamin C in blood are low in most patients with am' debilitating 
disease.— Ed.] 


Treatment of Gonorrheal Arthritis 

The two most effective methods of treating gonorrheal arthritis continue 
to be fever therap}' and sulfanilamide, either used alone or in combination. 

Ithough use of sulfanilamide or related compounds has largely supplanted 
use of fever therapy, certain cases of gonorrhea and gonorrheal arthritis are 
resistant to sulfanilamide, and hence are still suitable for fever therapy. 

lerefore it seems important to review current papers on fever therapy re- 
porting work chiefly done before the use of sulfanilamide became general. 
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Fever Therapy for Gonorrheal Arthritis 

Eleven papers reported the results of fever therapy in about 560 cases 
of gonorrheal arthritis. Bauer and Cecil treated 71 cases: (24 acute, 39 
subacute, 8 chronic). Complete symptomatic relief was noted in 12 acute, 
18 subacute and 2 chronic cases; 10 acute, 12 subacute and 4 chronic cases 
were greatly improved. The rest were not benefited significantly. Results 
in Bierman and Levenson’s 40 cases were “ satisfactory and frequently 
dramatic ” ; in 32 “ cure " was effected but in 9 physical therapy was needed 
to restore normal articular motion; in 8 improvement occurred but these 
were classed as failures because genital cultures remained positive. Among 
40 cases of pelvic gonorrhea treated by Darling, Berris and Newman were 
5 cases of gonorrheal arthritis. Results of fever therapy in the arthritic 
cases were not given separately, but of the 40 patients a total of 82 per cent 
were cured ; 3 with one fever session, 25 with 2 sessions, 5 with 3 to 8 ses- 
sions. Seven patients (18 per cent) were unable or unwilling to continue 
treatment until cured. 

Egan and Piaskoski treated 29 acute and 6 chronic cases of gonorrheal 
arthritis. Of the patients with acute gonorrheal arthritis 25 (86 per cent) 
were “ completely relieved ” by one to three fever sessions of 4 to 5 hours 
each at 106 to 107° F. Of the 4 patients not cured, 3 were “ improved,” one 
was slightly improved. In the 6 chronic cases duration of the disease was 
“ from two months to many years ”; none of the patients was cured; only 
3 were improved. Sixteen patients with gonorrheal arthritis (stage un- 
stated) were given hyperpyrexia by Gurnee; all were “ uniformly benefited, 
being listed on discharge as 90 to 95 per cent improved.” Only one fever 
session was required in 8 cases, two sessions in the rest. Combined general 
and pelvic heating was used. Of Owens’ 30 patients 70 per cent were 
“ cured,” the rest “ improved.” 

Purcell treated 2 acute cases : after one treatment relief was complete in 
one case, marked in the other. Of Schmidt’s 7 patients, 6 were ” promptly 
improved.” Solomon and Steelier reviewed their results in 103 cases (84 
acute cases, i.e., less than 8 weeks in duration and 19 chronic cases in which 
articular symptoms had lasted for months to seven years). [We do not be- 
lieve that provable cases of gonorrheal arthritis remain active for more than a few 
weeks, certainly not for years, although residual deformity and stiffness may remain 
for years.— Ed.] Relief was complete in 52 per cent, partial in 30 per cent, 
insignificant in 18 per cent. Failures were often due to the patient’s un- 
willingness to continue treatments. The average duration of the arthritis 
of patients completely relieved was 7.2 weeks, of those partially relieved, 
11.7 weeks, of the rest 9.6 weeks. 

Excellent results were also noted by Trautman, Stroupe and Devlin who 
treated 61 cases (37 acute, 24 chronic). Complete recovery or marked im- 
provement was noted in 84 per cent of the acute and in 54 per cent of the 
chronic cases. Associated genital infections were cured thereby in 86 per 
cent of the acute and in 75 per cent of the chronic cases. In the acute cases 
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all of the patients who were not cured were moderately improved. Of the 
other 1 1 chronic cases 6 patients were moderately improved, 5 were slightly 
improved or not benefited. For all these cases an average of 7 to 8 fever 
sessions (each 5 hours at 106 to 107° F.) was required, a greater number 
than prescribed by many workers. 

The true value of fever therapy in gonorrheal arthritis has been difficult 
to assess because some patients tend to recover spontaneously and rather 
rapidly, and because most workers have not compared their results from 
fever with those from less strenuous methods. Hence the second report of 
Schnabel and Fetter with controls is of special interest. Cures were ob- 
tained in 68 per cent of 70 acute cases treated with fever therapy but in 
only 6 per cent of 70 acute cases treated otherwise (old methods: local 
chemotherapy and physical therapy). The average period of hospitalization 
for treatment was 21 days in the first group, 39 days in the second. Cures 
were also obtained in 26 per cent of 23 chronic cases treated by fever but in 
only 4 per cent of 23 chronic cases treated otherwise. The average period 
of hospitalization for treatment was 33 days for patients given fever, 143 
days in those treated otherwise. These statistics certainly indicate the 
superiority of fever therapy over older methods. 

Summary. These reports present further evidence that complete cures 
are obtained in 70 to 90 per cent of acute cases and in about 60 to 80 per 
cent of chronic cases of gonorrheal arthritis in which from two to four 
(occasionally six or eight) fever sessions are used. The fever sessions al- 
most uniformly consisted of five or six, occasionally seven, hours at 106 
to 107° F. (rectal) given every two to four days. 

[Fever therapy can only arrest the active disease; it cannot restore tissues already 
damaged, therefore it should be used early if at all. — Ed.] 

Fever Therapy for Nonarticular Gonorrhea 

^ In the arthritic cases mentioned fever therapy generally controlled the genito- 
urinary infection also. In some cases genital cultures or smears remained positive 
after articular symptoms disappeared, and two or more extra fever sessions were 
required. Occasionally fever therapy failed to cure the genital infection even though 
It cured the arthritis. In addition to the reports noted several other papers sum- 
marized the results of fever therapy for nonarticular gonorrhea. 

Bierman and Levenson and Bierman and Horowitz treated 165 cases of gonor- 
riea. Of 125 women 93 per cent became free of gonococci after an average of 1.9 
e\er sessions (each 10 to 12 hours; combined general and pelvic heating). Of 40 
ma es /O per cent became free of gonococci after an average of 2.8 treatments. 

ai ures were due to inadequate heating, or occasionally to the heat resistance of 
cer am strains. As a result of their experiences with 95' cases of acute and chronic 
toOnorr lea Egan and Piaskoski stated that “ fever therapy will quickly and permanently 
S°norrhea and its complications in over 90 per cent of patients who are willing 
undergo adequate treatment.” [However, about 10 to 20 per cent of pa- 
ppn't T* accept a full series of fever sessions. — ^Ed.] Of Gurnee's 79 cases of acute 
t treated by a combination of hot box and Elliott treatments 84 per 

to" uue or two fever sessions. Of 150 women with pelvic gonorrhea 

" lom orowitz gave combined pelvic diathermy and systemic fever therapy, 92 
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per cent were freed of gonococci. When Horowitz had perfected the technic by 
which his last 73 cases were treated, over 60 per cent required only one treatment. 

Krusen and his colleagues tso favored the use of one 10 hour session of 

fever combined with pelvic diathermy instead of the usual successive short fever 
sessions. At times more than one session was required. Of patients with positive 
cultures, 95 per cent were cured after one or more sessions of fever. In 76 per cent 
of 95 cases treated by a single 10 hour session cultures became negative.®®^ Of 266 
patients studied by Krusen, Randall and Stuhler and given one to 13 sessions of fever 
(each 5 to 12 hours at 106.7° F.) 246 ( 93 per cent) obtained negative cultures and all 
were clinically improved. In another series of 31 cases given a single 10 hour session 
of general fever combined with additional pelvic heating (vaginal diathermy or Elliott 
method) 94 per cent gave consistently negative genital cultures after a single 10 hour 
fever session.’’®® Excellent results from fever therapy in various types of genital and 
pelvic gonorrhea were also reported by Davis, R. Kovacs, Owens, Paul, Purcell, 
Schnabel and Fetter and by Trautman, Stroupe and Devlin. 

Fever Therapy for Special Complications of Gonorrhea 

1. Gonococcal Endocarditis. This is generally fatal. There are 139 cases re- 
ported in the literature; in the 108 “proved cases ” collected by Freund, Anderson and 
Lilly the mortality was 94 per cent. The clinical and diagnostic features of the 7 
recovered cases of gonococcal endocarditis were summarized. Freund, Anderson and 
Lilly reported an additional case in which fever therapy resulted in cure. A negress. 
aged 20 years, had gonococcemia and cardiac findings consistent with a diagnosis of 
acute endocarditis. The patient was given six fever sessions totalling 30 hours at 
106 to 107.4° F. Fever, acute arthritis and cardiac abnormalities disappeared; cervi- 
cal smears became negative and remained so four montlis thereafter. 

[There is no certain method of diagnosing gonococcal endocarditis during life. Some 
“ cured cases ” may have been cases of gonococcal bacteremia without true gonococcal endo- 
carditis. — Ed.] 

2. Gonorrheal Arthritis Complicating Pregnancy. Acute gonorrheal arthritis oc- 
casionally complicates pregnancy. Upton, who reviewed the subject, considered fever 
therapy dangerous in such cases “ since the products of conception always suffer, and 
death of the fetus may occur.” However, Gurnee treated two cases of gonorrhea 
complicated by early pregnancy by combined pelvic and general I^’perthermia. Each 
patient required three treatments. Neither patient aborted. One was cured, the 
other was not. 

[How were the babies ? — Ed. ] 

General Remarks on Fever Therapy 

Preferred Methods. Several workers s®®- ®®® preferred to give several 

short (5 to 7 hour) sessions with a Kettering Hj'pertherm. Zeiter used an unnamed 
heated humidified cabinet. Inductothermy seemed preferable to Castleden, and Healcl. 
According to Phillips forms of penetrating heat (e.g., short wave electromagnetic 
induction) are physiologically superior to radiant heat. Osborne and klarkson pre- 
ferred the use of high frequency currents as safer and more comfortable than 
external heat; the former produces less alkalosis, a slower pulse, and preserves the 
natural heat gradient of the body which external heat does not. Schmidt preferred a 
cabinet equipped with vaporized hot water at a temperature of 130° F. arranged so 
that a cold spray could be applied at any time to cool the skin. The superiority of the 
combined technic (general fever plus additional pelvic heating) was upheld bj' several. 
For pelvic heating Gurnee favored the Elliott method ; Bierman and Levenson, Horo- 
witz, and Krusen and his colleagues preferred vaginal diathermy as being easier to 
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give and more comfortable for patients. Horowitz, and Krusen and his colleagues 
favored the use of one or two fairly long (10 to 12 hour) sessions of general fever, 
with pelvic heating to 109 to 112° F. (rectal). Krusen and his colleagues produced 
general fevers to 106.7° F. but Horowitz considered that a temperature of 105.5 to 
106° was sufficient in view of the added local heat, and considerably easier and safer 
for the patient. The use of “ low fever ” (1° F. less than usual) supplemented by the 
inhalation of 50 to 80 per cent oxygen was found to be less effective than the usual 
amounts of fever (Krusen, Randall and Stuhler). The latter seemed to be slightly 
more effective when combined with oxygen therapy but results were not sufficiently 
better to continue the additional procedure. Darling, Berris and Newman found it 
inadvisable to combine local pelvic heating and systemic hyperpyrexia, because of their 
inability to gauge patients’ temperatures accurately. Mouth temperatures were inac- 
curate because iced saline solution was constantl}' given; rectal temperatures do not 
indicate the amount of general fever. Randall, Krusen and Bannick recommended 
the following special preliminary preparation; the patient’s skin is exposed to an 
ultraviolet lamp until a mild erythema is produced, then he is immersed in the Hub- 
bard tank for 30 minutes, then wrapped in blankets for 1% hours prior to the fever 
session. “ The vasodilation thus secured aids the patient in tolerating the prolonged 
fever treatment.” The intravenous injection of 5 per cent solution of dextrose in 
physiologic saline solution just after treatment was also considered desirable. Elkins 
described the arrangements and equipment required for a good fever therapy depart- 
ment. 

Carpenter, Boak and Warren again stated their belief that the most rational 
method was to determine the thermal death time of each patient’s gonococci and give 
one long (8 to 24 hour) fever session at 41.5° C. The thermal death time of 250 
strains of gonococci recovered from various tissues varied from 6 to 34 hours at 
41.5° C., but was between 11 and 21 hours for 75 per cent of the strains. No cor- 
relation was found between the thermal death time of the gonococcus and either the 
site of infection or severity of symptoms (virulence of invading strain). 

• A' Pliysicians have the facilities for rapidly determining the thermal death time of 
individual strains, and few patients are willing to endure such long sessions. The use of 
one or two 10 hour sessions seems to be a successful compromise. — Ed.] 

Physiologic Effects. These effects were similar to those given in previous 
Reviews.^'’®’ "so. sst, sss, sse Reactions indicating impending vascular collapse and 
shock were described.®*® Also reported were studies on the acid base balance,-®’ and 
on the changes in blood volume and water balance which indicated the need of giving 
plenty of fluid during fever therap}" to avoid shock.®®^ Additional studies reported 
at the^ First International Conference on Fever Therapy (1937) were reviewed.®®® 
Studying psychologic and psychiatric reactions to fever therapy Ebaugh, Barnacle 
and Ewalt noted an exaggeration of patients’ outstanding personality patterns, 
vhlegmatic patients were unperturbed and cooperative; aggressive persons became 
more aggressive and restless; contented sociable persons became elated and even 
euphoric during hyperpyrexia; pessimists exhibited deepened dissatisfaction with 
everything in general, and hypochondriacs were greatly concerned with their physical 
state. ^ Emotional conflicts associated with certain diseases played a role in the pa- 
tients reactions to the treatments. Patients with gonorrhea commonly exhibited 
anxiety, fear and depression. Some patients with chronic arthritis, long sufferers 
’ 1 pain and invalidism, exhibited depression and hypochondriasis ; others, however, 
appeared composed, congenial and even elated. Choreic children were emotionally 
i'n Vsn apprehensive. Delirium was studied as it appeared 

rl 1 during fever therapy: 390 episodes of delirium occurred; 104 gonor- 

1^0 such episodes, 35 patients with atrophic arthritis had 17, and 
had 12; the rest occurred in other cases. Episodes of delirium 
n«,i^ ’'materially reduced by psychotherapy, bv increased experience with hvperpvrexia, 
particularly by limitation of sedatives. 
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Complications and Untoward Residts. Current statistics indicate again 
that when fever therapy is given in a hospital by a trained personnel it is 
essentially safe. Among 620 patients given over 2600 fever sessions at 
The Mayo Clinic there has been only one fatality.®®® Trautman, Stroupe 
and Devlin noted only one death (no details given) among 430 patients 
given 2597 treatments, but reported a few other untoward reactions: car- 
diovascular collapse in three cases, burns in one case, severe abdominal pain 
after treatment in one case, and an attack of grand mal after treatment of 
an epileptic. Kovacs reported no fatalities during 500 treatments given to 
an unstated number of patients. Friedman and Stettheimer reported the 
case of a child aged 2Vo years with resistant acute gonorrheal vaginitis who 
died nine hours after the first and apparently well tolerated treatment (in- 
ductothermy; 8 hours at 106.6° F.). This death, the only one so far re- 
ported among children, resulted from circulatory failure and exhaustion of 
the heat regulating mechanism. They also noted (no details) the death of 
an elderly man with gonorrheal urethritis after hyperpyrexia. A choreic 
child given hyperpyrexia in a hot bath (2 to 3 hours in water at 120° F.) 
became unconscious and had convulsions; thereafter Lowenburg advised 
hot water temperatures at 105°, certainly not over 110° F. Gurnee disap- 
proved of raising rectal temperatures to 106.7° F. : as a result of such treat- 
ments one patient died of heat stroke and two others had severe heat strokes 
with burns necessitating skin grafting. Since he adopted the combined heat- 
ing method with mouth temperatures at 105° F. and vaginal temperatures at 
115° (Elliott method) he noted no significant reactions except occasional 
mild vaginal bleeding. Gurnee abandoned the use of short-wave therapy to 
induce local pelvic heating because it produced some deep vaginal burns and 
vesicovaginal fistulas necessitating surgical repair; these did not occur with 
the Elliott method. 

To prevent untoward reactions one must recognize signs of impending 
collapse (sudden increase in pulse rate; a rate about 160 or more; a sudden 
decrease of systolic blood pressure to 60 or 70 with an increase in diastolic 
pressure). To treat shock from fever therapy Solomon and Kopp removed 
patients from the fever cabinet, gave intravenous infusions of glucose 5 
per cent and normal saline solutions, and gave inhalations of 5 to 7 per cent 
carbon dioxide in ox 3 'gen if respiratory embarrassment or tetany occurred. 

Conclusions on the Merits of Fever Therapy for Gonorrhea and 

Gonorrheal Arthritis 

Because of the excellent results obtained, fever therapy was considered 
“ virtually a specific for gonorrheal arthritis,” and, “ the quickest and most 
dependable method of curing gonorrhea.” At a round-table confer- 
ence ®®® of 23 genito-urinaiA' specialists the consensus was that “properly 
used, fever therapy is probably the most effective form of therapy for gono- 
coccal infections, but the cost of treatment and the limited nuniber of hos- 
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pitals where the technic is safely and effectively used constitute its greatest 
limitation.” One critic queried: "Is it logical to submit an average case 
to this severe treatment? Must we use a cannon to bring down a duck? 
The punishment of fever therapy in the male does not seem to fit the crime ” 
(Strachstein). Others, however, regarded the misery which gonorrhea pro- 
duces as “ no small game ” and considered fever therapy justified for patients 
who do not respond to the newer forms of chemotherapy. Nevertheless, 
although conceding the effectiveness of fever therapy, they criticized it as a 
time consuming, uncomfortable, generally strenuous and occasionally serious 
ordeal which, being a hospital procedure necessitating special attendants and 
the use of costly apparatus, is available only to a small percentage of patients. 
And of those who accept it from 8 to 30 per cent are unable,’^^® unwilling or 
" too frightened ” to accept adequate amounts. 


Sulfanilamide: General Considerations 


Introduction. Before discussing the use of sulfanilamide for gonorrhea 
and gonorrheal arthritis we will discuss the general topic of sulfanilamide 
and the newer concepts regarding it. The literature on sulfanilamide and 
related compounds has become voluminous indeed. From the publication 
of the first clinical report on the use of prontosil (Domagk, Feb. 15, 1935) 
until Nov. 1, 1937, 215 articles on sulfonamide compounds appeared.®'*® 
The most significant of these were reported in our last Review.® 


In addition to our synopsis which stressed clinical features, a number of short 
general reviews on sulfanilamide appeared during 1938.-’’ 

•*iS, 688, 817, 862 , 902, 1000 gjj. rcviews descrve special mention. Schulte reviewed con- 
cisely the early chemical and experimental work on the sulfonamide compounds. In 
five other reviews also ideas on the mode of action of these drugs, their toxicity, op- 
timal dosage, clinical results, etc. were considered. That of Holman and Duff was 
the most comprehensive and contained 162 references to the literature of 1934 to 1937. 
McGinty considered all phases of sulfanilamide toxicity, and noted 164 references, 
mostly of 1937. Schnitker’s review concerned 69 references to the literature of 1935 
to 1937. Two excellent s 3 'nopses included considerable material published in 1938; 
Garrod reviewed 166 reports (1934 et seq.) of which about 75 appeared in 1938, and 
Whitby reviewed 182 articles (1935 et seq.) about 100 of which appeared in 1938. 
C)tudents of the subject can find tlie references to practically every significant report 
on the entire subject in these six useful reviews. 

1 books also review the entire subject: one by Long and Bliss, 1939, and one 

oy Mellon, Gross and Cooper, 1938.— Ed.] 

During 1938 several hundred papers on sulfonamide compounds ap- 
peared; we have reviewed herein only about 200 which seemed of special 
interest to physicians concerned with the use of these drugs to combat or 
prevent diseases of joints. 

7 crminology. Fortunately the approved terminology for these various 
( rugs has been widely accepted, and the literature of 1938 spoke almost ex- 
c usuely of sulfanilamide and not of its various synonyms (prontosil album, 
prontylin, etc.).= 
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Mode of Action. It is not yet known exactly how sulfanilamide acts 
against infection ; hence its use is still largely empiric. The following modes 
of action have been suggested : 

1. Sulfanilamide lias a direct bactericidal effect on certain bacteria in vivo even 

though not in vitro. This idea suggested by certain earlier workers is still upheld by 
some current writers. When enough sulfanilamide was given, Farrell, Lyman and 
Youman found urine and prostatic secretions to be bactericidal to certain organisms 
(colon bacilli. Staphylococcus aureus) ; against these infections at least the drug acts 
directly in the urinary tract. A different view was held by Vest, Hill, Harrill and 
Pitts who frequently noted failures and successes in patients with equally high con- 
centrations of sulfanilamide in blood and urine. They also noted marked reduction 
of urethral gonococci before there was much, sometimes even before there was any, 
sulfanilamide in urine. Hence they concluded that the drug acts on infections of the 
urinary tract through the blood stream and not solely in urine. Long (1937) did 
not believe the effect of the drug was primarily bactericidal. He and more recently 
others have noted no strong bactericidal effect of sulfanilamide in vitro or 

in vivo except perhaps in urines possessing high concentrations 'of the drug. How- 
ever, Keefer and Rantz noted that the blood of gonorrheal patients receiving sul- 
fanilamide, or normal blood to which the drug was added possessed bactericidal 
properties against gonococci. Studying the effect of the drug on various strains of 
gonococci, Cohn and Cohn and Peizer noted no bactericidal effect of sulfanilamide 
when gonococci were suspended in physiologic saline solution and injected intraperi- 
toneally into mice, but they noted definite protection for mice infected with a gono- 
coccus-mucin suspension. 

2. Sulfanilamide possesses a bacteriostatic action on certain bacteria in vivo and 
in vitro. Most investigators agree that the drug somehow arrests bacterial growth, 
but are not agreed as to whether the action on bacteria is direct or indirect. Some 
workers believe that as a result of the bacteriostatic action of the drug, the rate of 
multiplication of bacteria is reduced; the bacteria cannot produce enough leukocidin 
and other bacterial toxins to inhibit phagocytosis by the leukocytes (Cokkinis and 
McElligott, Gay). But Britton was unable to demonstrate either bacteriolysis or bac- 
teriostasis in vitro with sulfanilamide, proseptasine, soluseptasine, T 607 and T 626. 

3. Sulfanilamide hinders capsule formation of bacteria. This idea is disputed. 

4. Sulfanilamide activates the reticulo-endothelial system. This idea is also 
disputed.®'® 

5. Sulfanilamide stimulates phagoc34osis. A number of current investigators 
found no evidence to support this idea.=®'’ '3®- s®"- 

6. Sulfanilamide aids phagocytosis indirectly; bacteria are “sickened” by the 
drug and rendered more susceptible to normal phagocytosis. Kolmer and his asso- 
ciates gave the drug to rabbits experimentally infected with beta hemolytic strepto- 
cocci so that skin, blood and joints were infected. The drug usually increased phago- 
cytosis of streptococci in local cutaneous lesions; hence it was concluded that its , 
effectiveness depends in part on its ability to promote phagocytosis by inhibiting the 
"•rowth and toxin-production of bacteria. Phagocytosis is a helpful but not essential 
factor (Lockwood). 

7. Sulfanilamide activates opsonins. Finkelstein and Birkeland regarded the 
presence of serum essential for the drug to be effective in causing phagocytosis in 
vitro; “the serum-sulfanilamide complex acts as an opsonin to enhance phagocytosis.” 
But Reimann saw no reason to confuse matters by introducing the word opsonin. 
Obviously when any drug inhibits bacterial growth, some of the bacteria will die 
and be taken in by phagDcj^es. 

8. Sulfanilamide has a certain immunizing or detoxifying effect; it may neu- 
tralize such toxins as hemolysins and leukocidins. From their experimental work on 
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mice Carpenter, Hawley and Barbour concluded that sulfanilamide inactivates “gono- 
coccal toxin.” They noted that certain gonorrheal patients recovered with minimal con- 
centrations of sulfanilamide in blood; others failed to respond to maximal concentra- 
tions ; still others lost their symptoms but still retained viable gonococci. These facts 
suggested that the drug acts on bacterial toxins, not on bacteria themselves. Others 
noted no antitoxic effect from sulfanilamide.^®®’ ^^®> ®®^ It does not stimulate 

antibacterial immunity, does not neutralize streptococcal toxins (hemolysin, fibrin- 
olysin, dermatoxin), does not affect the formation of antifibrinolysins, and does not 
prevent or delay the production of gonococcal complement-fixing antibodies. 

9. Sulfanilamide inhibits the production of bacterial toxins. This view, held 
earlier by Long (1937), is supported by Cokkinis and McElligott and by Gaj’. Ac- 
cording to Snowden and Ball the drug “ controls gonotoxin.” However, Gross, 
Cooper and Lewis, and Huntingdon reported that the drug does not significantly in- 
hibit the formation of streptococcic hemolysin or fibrinolysin and does not affect the 
formation of toxins in vitro. If a drug inhibits bacterial multiplication it will 
naturally inhibit toxin production to a certain degree. Gay noted a decrease in the 
production, not of fibrinolysin or leukocidin, but apparently of hemotoxin. Hence to 
a limited extent sulfanilamide does inhibit the production of some bacterial toxins. 
According to Gay this inhibition permits certain defense cells, especially macrophages, 
to accumulate from the circulation and from local sources, and destroy the inhibited 
bacteria more readily. 

10. Sulfanilamide operates by an electrophysical action : Green’s hj’pothesis, un- 
supported by experimental data, is that sulfanilamide, like Congo red, may be effective 
because, carrying a negative electric charge, it neutralizes the bacteria carrying a 
positive charge. 

11. That sulfanilamide causes bacterial “starvation” was advanced currently.®^®’ 

C89-501 action of sulfanilamide is a delayed one, for a while after it is given 

bacteria actually multiply, according to Garrod ; only later does bacteriostasis become 
evident. This suggested that the drug somehow interferes with assimilation of food 
by bacteria. Lockwood and his colleagues reported that when the drug was added 
^0 human serum, the serum became bacteriostatic for hemolytic streptococci. This 
bacteriostatic action could be prevented by adding small amounts of peptone. This 
suggested that the drug interferes with the ability of virulent hemolytic streptococci 
to use serum or tissue protein as food from which to obtain nitrogen. Without the 
latter the bacteria cannot multiply. 


Comment. Arguments for and against these ideas were reviewed by 
several writers."^’ Obviously the mode of action of 

sulfanilamide is still uncertain. The controversy still revolves around the 
question whether under certain conditions sulfanilamide is bactericidal as 
well as bacteriostatic, whether phagocytosis is stimulated directly or merely 
indirectly assisted, and whether bacterial toxins are directly or indirectly in- 
hibited or neutralized.®^® McGregor-Robertson studied the results of sul- 
fanilamide therapy on gonorrheal partners : often one responded promptly, 
the other did not. It was assumed that the bacterial strains were identical. 
1 tudies on the thermal death time of the strains were not made to certify that the 
partners’ strains actually were identical. Sometimes they are not, as was shown by 
oak. Carpenter and Warren.® — Ed.] If they had been identical these results 
"ould indicate that certain patients rather than certain gonococcal strains 
^I'e resistant to sulfanilamide. Hence the drug acts, not directly on bac- 
loria, but through the patients’ defensive mechanism. But since the drug 
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does not augment the immunity mechanism specifically, Garrod ad^dsed, not 
the abandonment, but the supplemental use of the established methods of 
producing specific immunity (by serums, etc.). 

Absorption, Diff'iision and Excretion of Sitlfanilainidc. Marshall and his col- 
leagfues reviewed previous, and reported new studies, on the absorption, 

dilfusion and excretion of sulfanilamide and related compounds. Absorption is more 
rapid when sulfanilamide is given orally than when given subcutaneously. Diffusion 
is so readily accomplished that concentration of the drug in various body tissues' and 
fluids is approximately equal. The relative amounts of sulfanilamide in blood, milk 
and cervical secretion were studied.^® The drug appears in sweat; its concentration 
therein on hot days may be sufficient to reduce the urinary concentration signifi- 
cantly.^^" Several new and improved methods for determining concentrations of 
sulfanilamide in blood and other fluids were reported. Marshall and Litchfield, and 
Marshall and Cutting refined the original method of Marshall, Emerson and Cutting 
(1937) as did also Prom, Stevens and Hughes, and MacLachlan, Carey and Butler. 

Toxicity of Snlfanilamide : 1. Animal Experiments. Studies on the relative tox- 
icity of sulfanilamide in various animals were reported.®®’^ Free sulfanilamide is rela- 
tively nontoxic, its conjugated (acetylated) form is somewhat more toxic. Marshall, 
Emerson and Cutting provoked acidosis in dogs but noted no deleterious effect from 
sulfanilamide on the blood of dogs or rabbits, and no permanent renal damage al- 
though large doses produced transient renal insufficiency. Adair, Hesseltine and Hac 
noted the drug’s harmful effect on the fetus of pregnant rabbits. A remark- 
ably low toxicity of the drug for rabbits was noted by Kolmer and his colleagues : 
sulfanilamide provided to rabbits considerable, but not complete, protection against 
the development of experimental beta hemolytic streptococcic infections (including 
suppurative arthritis). Giving doses to rabbits comparable to those given to man, 
Kreutzman and Carr noted no significant effect on blood cells during treatment, but 
after treatment there was a 10 to 15 per cent increase in erythrocytes and in eosino- 
philes, moderate congestion of splenic pulp with erythrocytes, and an increase in the 
proportion of single-lobed eosinophiles in bone marrow : evidences of early depression 
of bone marrow. 

2. To.vic Effects of Snlfanilamide on Humans. Another year’s experience again 
indicates that sulfanilamide is relativel}’- nontoxic to man. Serious reactions were 
rare but minor symptoms of toxicity were common. Most physicians reported that 
in a high percentage of their cases certain gastrointestinal and neurologic symptoms 
in variable amounts developed: cyanosis, lassitude, dizziness, faintness, grogginess, a 
“jittery feeling,’’ tinnitus, headache, malaise, anorexia, nausea and sometimes vomit- 
ing. Often these symptoms lasted only two or three days and disappeared when the 
initial high doses of the drug were reduced.®'*®- "s® These symptoms were generally 
less notable among patients at rest in bed and rarely necessitated cessation of treat- 
ment but administration of the drug to ambulatory patients may have to be reduced 
or stopped. Because of the faintness, inability to concentrate, grogginess and dis- 
orientation developed by some ambulator}' patients, such patients, particularly pro- 
fessional taxi or truck drivers and aviators, should be warned not to drir’e cars or 
^y_Et)3, 043 [Because of ano.xemia sulfanilamide therapy lowers an aviator’s “ceiling” by 
about 5000 feet. Hence passengers and air-craft employees arc now prohibited from flying 
in England while under such therain-.^--- — Ed.] Such symptoms have already produced 
some automobile accidents.®-*- Young patients tolerate sulfanilamide better than 
the aged, males better than females. Children tolerate it very well.'*®® 

Toxic reactions have been classified as follows : ( 1 ) those which are 
clue to a direct toxic effect of the drug and which generally vary with the 
dosage and the individual’s tolerance (c.g., anorexia, nausea, etc.) ; (2) 
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those which are due apparently to individual idiosyncrasy (e.g., acute hemo- 
lytic anemia, agranulocytosis) ; these reactions bear little or no relationship 
to doses used; (3) those which result for unknown reasons and the sig- 
nificance of which is not clear: e.g., fever, skin rashes. 


Sulfanilamide Fever. Of the more significant toxic reactions sulfanilamide fever 
was the commonest noted by Long and Bliss: it affected 6 per cent of 335 patients. 
Others noted it more often. Fever affected 50 per cent of the patients of Mahoney, 
Van Slyke and Thayer and in one rose to 105.8° F. within one hour of the (first?) 
dose of the drug but disappeared within 24 hours. A high fever affected 9 of Schoen- 
rich’s 60 patients, and 3 of the 115 patients of Vest, Hill, Harrill and Pitts. Fever 
was often accompanied by chills and rashes. Fever and chills affected 5 to 6 per cent 
of Ellison’s patients. Generally fever of 102 to 103° F. was noted; occasionally it 
rose to 105 or even 106° F.^®’ Fever was rare among children, frequent 

among adults.®®^ Among Brown’s patients fever was noted, rarely before tlie 
third or fourth day, generally between the seventh and tenth days of treatment. Long 
noted its appearance anywhere between the first and fourteenth day of treatment. 
Some authors recommended that when fever appears during sulfanilamide therapy 
administration of the drug should be stopped to see if the fever resulted therefrom; 
if so administration of the drug may be resumed cautiously if necessary. Others 
stopped medication only if temperatures reached 101° F. Because early fever de- 
veloped in cases in which dermatitis, acidosis, acute hemolytic anemia or agranulo- 
cytosis later developed, Long recommended that the development of even simple fever 
should be regarded as a warning, and administration of the drug stopped. When the 
fever has gone, one should give a test dose of 5 grains; if no reaction occurs within 
12 hours, it is probably safe to resume treatment. 

Gastrointestinal Symptoms. Mild symptoms were common and did not necessitate 
discontinuing doses of the drug. Occasionally vomiting, severe diarrhea, or ab- 
dominal pain, generally in upper quadrants, was noted.®®^> When vomiting or 
diarrhea affects infants, administration of the drug should be stopped.^^ 

Jaundice and Hepatitis. Two types of jaundice may occur during sulfanilamide 
therapy: that from mild or severe hemolytic anemia, and that from toxic hepatitis. 
In either case use of the drug should be discontinued promptly. Two fatal cases of 
jaundice and hepatitis,^® two nonfatal cases,®*^ a fatal case of toxic hepatitis, jaundice 
and toxic erythema,®®® a fatal case of acute yellow atrophy in a patient who took more 
of the drug than prescribed, ^®^ a fatal case due either to the drug or to a coincidental 
biliary cirrhosis®®® were reported. Garvin noted five cases (two fatal) of toxic 
hepatitis reported in the literature and recorded five cases of his own (one fatal) ; in 
two of his cases and in one case previously reported exfoliative dermatitis was also 
a complication. Among 335 patients given sulfanilamide Long noted only one who 
had jaundice not arising from anemia. Rimington noted increased porphyrinuria in 
8 of 12 patients on sulfanilamide. Rats so treated excreted 2 to 10 times the normal 
amounts of porphyrin in urine. Photosensitivity was also observed. The porphyrins 
ISO ated were coproporphyrins I and III. The latter was interpreted as indicating 
hepatic damage. 

Cardiac Synnptoms. Precordial pain was frequently noted and was generally 
re leved by rest in bed.®®°> ®®® A patient of Dozzi took 80 grains of sulfanilamide at 
one c ose for a hemolytic streptococcal sore throat ; joint pains developed the next day 
nodal rhj'thm which lasted four months. 
siTnptoms due to the drug or the infection? — Ed.] 
of 1 1 Long noted no renal disturbances, but otliers noted two cases 

iMioglobinuria ®®i and four cases of “ chemical pyelitis.” 

curologic Reactions. These included toxic psychosis, mild paranoia with audi- 
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tory and visual hallucinations, •*=“ disorientation and even mania in a few cases, 
paresthesia,»®3 dizziness and short loss of consciousness, transient optic neuritis’i«= 
hiccoughs with fever, i®b3 peripheral neuritis with the clinical picture of progressive 
muscle dystrophy,'®® severe vertigo, dizziness, and ataxia with a positive Romberg 
sign in one case and grogginess or disorientation of ambulatory patients sufficient 
to cause automobile accidents.®^’ 

Skin Rashes. Morbilliform or maculopapular rashes frequently occurred, gen- 
erally with fever.iL They occasionally affected infants after a single dose 

of the drug.ii The incidence of such rashes among patients receiving the drug was 
reported variably to be 1,®®® 2,®*® 4,®®^ 13,®i® 16,^°®^ and 20 ^®® per cent. The 

rashes were often mild, occasionally severe and generally appeared between the 
eleventh and twenty-fourtli day of treatmenti®®-* In one case rash with edema of face 
and extremities, hemorrhagic spots and later desquamation developed.®®®^ A case of 
“ severe intractable ulcerative dermatitis ” was encountered.^^® If the rashes are mild, 
treatment need not be stopped. If they are more marked use of the drug should be 
discontinued. Then the rashes usually will disappear promptly and may not reappear 
when the drug is given again.^®® One case deserves special mention. Rogers saw a 
woman who had had five minor operations performed under local anesthesia. The 
anesthetics were procaine hydrochloride, tutocain and butyn; all contain aminoben- 
zene. After each of the last three operations allergic reactions appeared at the sites 
of injection of the anesthetic. Years later sulfanilamide (25 grains within 36 hours) 
was given orally for erysipelas. In the succeeding one to 10 days an acute reaction 
of bright red erythema, itching, swelling and tenderness appeared at the site (dermal 
and mucosal) of each previous injection of anesthetic. Sulfanilamide also contains 
aminobenzene to which the patient apparently had become sensitized. This form of 
allergy differed from food allergy in that the reaction occurred only in regions previ- 
ously sensitized. 

Articular Reaction. Nandi gave 10 grains of sulfanilamide t.i.d. to a young 
woman as a prophylactic measure after manual removal of placenta. Three days later 
her knees became painful ; after three more days effusion developed, and ankles were 
painful. Fever and leukocytosis were present. A history of previous rheumatism 
was denied. Administration of the drug was stopped; the articular symptoms were 
reduced the next day and disappeared in three days. 

[This was believed to represent a new and bona fide reaction to sulfanilamide. But is 
it not possible that mild articular infection occurred? — Ed.] 

Acidosis. In 3 per cent of their cases. Long and Bliss noted “ clinical acidosis ” 
(hypernoia and lowered COj combining power), associated with loss of sodium and 
potassium in urine. It could be prevented by the daily use of sodium bicarbonate in 
doses a third to a half that of the sulfanilamide. Strauss and Southworth noted a 
decrease in the CO: combining power of plasma, definite diuresis and an increased 
excretion of sodium and potassium among men given sulfanilamide. Even though 
large amounts of the drug were given to dogs loss of base through renal excretion was 
slight and always insufficient to alter the CO- combining power of plasma. 

Cyanosis. This may result from (1) the presence of aniline black, a black oxi- 
dation product of sulfanilamide, (2) metliemoglobinemia, (3) sulfhemoglobinemia. 
C 3 ^anosis of variable degree affects most patients receiving the drug; its intensity 
usually varies with the doses used. It affects 20 per cent of children and from 50 ®®i 
to 75 per cent of adults under treatment. It is rarely due to methemoglobinemia 
or sulfhemoglobinemia, and cyanosis per se (without dyspnea) is not an indication to 
discontinue treatment.®®®’ Fifteen cases of notable cyanosis without methemo- 

globinemia or sulfhemoglobinemia were reported.®®*®®® In eight such cases King and 
Leslie found the oxygen saturation of blood to be normal; hence oxygen therapy 
should not be expected to influence the cyanosis. Mull and Smith noted a case of 
marked cyanosis in which oxygen saturation of blood decreased from 88 to 39.8 per 
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cent; the oxygen capacity also dropped, but no sulfhenioglobinemia or methemo- 
globinemia was present. Ottenberg and Fox noted that irradiation of dilute solutions 
of sulfanilamide with ultraviolet light caused the development of a purple color which 
stained cells similarly to the hue of patients receiving the drug; perhaps a similar 
process causes the cyanosis in vivo. 

Methemoglobinemia. This often occurs to some degree. It need not necessarily 
interfere witli treatment. Even when marked, it disappears rapidly when adminis- 
tration of the drug is stopped. Oxygen therapy is helpful.^®-* Posner, Guthrie and 
Mattice noted four cases of cyanosis associated with an unstable methemoglobin in the 
blood which persisted during oxygen therapy but disappeared when sulfanilamide 
therapy was discontinued. 

[Methylene blue given intravenously or orally will cause prompt disappearance of the 
methemoglobin (W. B.). — Ed.] 

Snlfhemoglobiiiemia. This condition is more dangerous and persistent than 
methemoglobinemia. It may be evidenced by cyanosis and dy'spnea. Administration 
of sulfanilamide must be discontinued. Oxygen therapy is useless. Transfusions and 
intravenous injections of saline and glucose solutions are indicated.^®^^ [Some do not 
now agree with this view. — Ed.] No new cases were reported. 

Leukocytosis. Kracke noted leukocytosis (25,000 to 74,000) in 6 cases. Alpert 
and Forbes reported a case in which leukocytes numbered 32,000 before and 39,000 
after a period of granulocytopenia (leukocytes 1200) from sulfanilamide. Leuko- 
cytosis was not noted by others.^®, so 

Leukopenia. A transient polymorphonuclear leukopenia affected 23 of 50 ambu- 
latory patients receiving the drug.^-- In Johnston’s case leukocytes in the blood 
decreased rapidly to 3500. Others noted no leukopenia.®®- ®®> 

Hemolytic Anemia. A mild (10 to 20 per cent) reduction in hemoglobin, un- 
associated with bilirubinemia, was commonly noted. ®^®’ ®®® Such mild reduc- 
tions do not necessitate cessation of treatment."*®- ®®® Severe acute hemolytic anemia 
is one of the rare and serious toxic reactions. Vest, Harrill and Colston noted 18 
nonfatal cases among 800 to 900 patients treated at Johns Hopkins Hospital, and 2 
nonfatal cases among 300 patients at Brady Institute. Acute hemolytic anemia af- 
fected “ a few ” of the 250 patients of Lockwood, Coburn and Stokinger, 3 per cent 
of Long’s 335 patients and 4 per cent of Wood’s 522 patients. The condition ap- 
peared generally 24 to 72 hours after treatment was begun. Six nonfatal cases were 
reported.®®*- ®®-- 960 The lowest hemoglobin noted was “less than 25 per 
cent ®®*; in two cases the erythrocyte count fell to about 1,000,000 cells.®®*-®*® In 
one case, only 30 grains of sulfanilamide had been taken.®*® 

In such cases administration of the drug must be stopped at once, the intake of 
fluid should be large; transfusions are generally required. Bone marrow (oral), and 
liver extracts have been prescribed. Sometimes if patients are “alkalized” (no 
details) and fluids are forced ” transfusions may- be unnecessarv, according to Vest, 
Harrill and Colston. 


Heretofore no fatality from acute hemolytic anemia caused by sulfanilamide has 
leen noted. Wood reported the death of a negro from acute hemolytic anemia which 
de\ eloped during administration of the drug. The patient had hemolytic streptococcal 
in ection which possibly may have been a factor in producing hemolysis, but the in- 
ection had subsided clinically during therapy. The pathologic findings ryere repre- 
scnt.Une of any severe hemolytic anemia; no feature was considered a specific lesion 
ironi the drug^. 


Agranulocytosis. This represents an idiosyncrasy which has occurred generally 
on ordinary doses of the drug. It is often fatal : 7 of the 10 cases reported in 1937 
were fatal. Fifteen new cases were reported; 10 of them were nonfatal, recovery 
occurring after the use of pentnucleotide, roentgen therapy over long bones, whole 
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blood given intramuscularly and concentrated yellow bone marrow.--* -®' ®'>-> 

645, 987 

Included in the 10 nonfatal cases were 2 occurring among 800 to 900 patients on 
sulfanilamide observed by Vest, Harrill and Colston, and one case among Long’s 335 
patients. Five fatal cases were reported."'^* ‘i"' S'*' Synopses of cases previ- 
ously reported were made.--- In the nonfatal case of Allen and Short an 

absolute monocytosis began five days after circulating neutrophiles began to diminish 
and continued through the period of neutropenia. This was regarded as a sign of 
favorable prognosis since Rosenthal and Abel (1936) noticed that fewer deaths 
occurred from neutropenia when it was associated with an absolute increase in 
monocytes. 

"Elixir sulfanilamide — Masseugill.” Further comments on this disaster ap- 
peared.®®® Another fatality from the “ elixir ” was noted.®®® Necropsy findings in 
several cases were reported.®®® Studies on the toxicity of the elixir for animals were 
made.®®® Deaths were due, not to sulfanilamide, but to the solvent used (diethylene 
glycol). 

Summary. Physicians must be familiar with the protean toxic reac- 
tions to the drug and their relative seriousness, but this summary must not 
lead one to believe that the more serious reactions are frequent. At the 
Johns Hopkins Hospital no mortality occurred among 900 patients given 
sulfanilamide, and only one of a group of 1 1 5 ambulatory patients given the 
drug had to be hospitalized because of toxicity (Vest, Harrill, Hill and 
Pitts). West gave as much as 198 grains in one day and as much as 5000 
grains over a period of weeks without noting any serious reaction. Womack 
cited Colston to the effect that only one death (agranulocytosis) had occurred 
among about 5000 cases of various diseases in Baltimore treated with sul- 
fanilartiide. But despite its being relatively nontoxic the drug is not a 
panacea and must be used with caution. The percentage of patients who 
cannot take adequate amounts of the drug because of annoying (but not 
necessarily serious) toxic effect was variably reported as being 5 per cent,"*® 

5 to 10 per cent,®®' 8 to 10 per cent,"®® 13 per cent,®'* and )0 to 20 per cent."*® 
As previously stated toxicity is usually more notable and more frequent 
among ambulatory patients than among those bedded at home or in hos- 
pitals. There was no relationship between the appearance of toxicity and 
the therapeutic effectiveness of the drug.®®* 

Treatment of Toxicity. In the presence of mild toxicity (malaise, head- 
ache, nausea) full medication should be continued until the desired concen- 
tration in the blood is reached; when the quantity is reduced to a main- 
tenance dose, these milder reactions generally disappear or become insig- 
nificant. In the presence of moderately severe toxic effect (skin rashes, 
diarrhea, abdominal pain) the dose of the drug should be reduced or con- 
tinued with caution.®-'* Some advise discontinuance of the drug for a few 
da)''s to avoid more serious reactions. If mild or moderate toxic reactions 
do not disappear promptly when the drug is stopped temporarily, or if they 
promptly recur when use of the drug is resumed, sulfanilamide therapy 
should be abandoned in favor of other measures.'*® In the presence of 
severe toxic reactions (fever with tachycardia, acute hemolytic anemia, acute 
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leukopenia, jaundice) administration of the drug should be stopped at once, 
and large amounts of fluid given. Sometimes this will suffice but in most 
cases the special measures mentioned in connection with the individual toxic 
reactions are urgently required. 

Prevention of Toxic Reactions. The safest way to prevent serious toxic 
reactions is for physicians to hospitalize patients whenever possible at least 
for the first week or two of treatment. Dosage can be controlled more ac- 
curately by frequent estimations of sulfanilamide in the blood. Minor toxic 
reactions are endured more easity. Major reactions often can be prevented 
or their earliest appearance detected by frequent (daily) estimations of level 
of blood cells and hemoglobin and close clinical observations on fever, con- 
dition of skin, etc.^^’ Some physicians stated that to prevent sulfhemo- 
globinemia patients should avoid eggs, onions, sulfur compounds, the saline 
and anthracene groups of aperients and laxatives (e.g., magnesium sulfate), 
aniline derivatives (phenacetin and acetanalid), the phenylhydrazine deriva- 
tives (antipyrine and aminopyrine) and the sulfonemethane group of drugs. 
If cyanosis is notable or associated with dyspnea, a spectroscopic exam- 
ination of blood for methemoglobin or sulf hemoglobin should be made. 
[Sulfhemoglobinemia is a very rare complication; indeed some investigators doubt if 
true sulfhemoglobinemia ever results from the use of sulfanilamide; others doubt that 
it can be prevented by the measures noted. — Ed.] To prevent acidosis enough 
sodium bicarbonate should be given to make urine neutral or alkaline. Vari- 
ous doses of the alkali were recommended. Long gave a third or a half as 
much sodium bicarbonate daily as sulfanilamide; others prescribed equal 
amounts of alkali and sulfanilamide; some gave 10 grains of sodium bicar- 
bonate with each dose of sulfanilamide; others withheld alkali until signs of 
intolerance appeared.^®® [One of us (W. B.) has been unable to prevent acidosis 
by the use of alkali and considers its use unnecessary. — Ed.] Noting a marked in- 
crease in mortality among litters of pregnant rabbits given sulfanilamide 
Adair, Hesseltine and Hac recommended that until more is known of the 
tolerance of the human fetus and of the newborn for sulfanilamide, the drug 
should be given only with the utmost caution during pregnancy and lactation. 
Mothers receiving the drug should cease breast-feeding while the drug is 
being excreted in their milk. 

C ontraindications to Sulfanilamide Therapy. No new ones were re- 
ported. In cases of marked anemia, leukopenia, renal disease or hepatic 
disease the drug should not be used, or, if its use is necessary, it should be 
given with caution.^® Its use was not advised in acute rheumatic fever.®^®’ 
-ong and Bliss did not consider previous hepatic disease or jaundice to be 
necessarily a contraindication. 

Sulfanilamide as a Prophylactic. As yet few studies have appeared on 
t ie prophylactic value of sulfanilamide in human diseases. Whitby con- 
si ered it of no prophylactic value in gonorrhea. Britton regarded its use 
as a prophylactic in general medicine as unjustified unless there is some 
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reason to anticipate sepsis in an individual case. But Jones recommended 
the prophylactic use of small doses of the drug by persons exposed to epi- 
demics of meningococcal or hemolytic streptococcal infections, and others 
are reporting on its value in preventing recurrent rheumatic fever.^®'*’ 

Treatment of Gonorrheal Arthritis with Sulfanilamide 

Although the effects of sulfanilamide on gonorrhea in general were re- 
ported in scores of papers, only two papers specifically dealt with results in 
gonorrheal arthritis. Bauer and Coggeshall gave “ large doses ” of the drug 
[daily dose, % grain per pound of body weight, but not over 120 grains in one 
day. — Ed.] to 14 patients with proved and 4 with “ probable ” gonorrheal 
arthritis. Nine (64 per cent) of the former and 2 (50 per cent) of the 
latter [61 per cent of the total] were “ strikingly improved ” 48 to 72 hours 
after treatment was begun. Infected synovial fluids became sterile promptly. 
No gonococci could be isolated from genital foci after the third day of 
medication. No relapses occurred. Final results were more prompt and 
satisfactory with this treatment than with older methods. The drug ap- 
peared to be “a specific chemotherapeutic agent.’' But the effective dose 
varied greatly: some cures were effected with 5 mg. per cent of free sul- 
fanilamide in the blood; in other cases 10 mg. per cent or more was re- 
quired. It was recommended that if definite clinical improvement is not 
noted 72 hours after starting “large doses,’’ the dose should be increased. 
To maintain a constant level of free sulfanilamide in the blood, one-sixth 
of the total large daily dose was given every four hours, day and night and 
the intake of fluid was kept constant. 

Simmons and Dunn treated 5 cases of gonorrheal arthritis with rest in 
bed and sulfanilamide (80 grains daily for two days, 60 grains for two 
days, 40 grains for seven days). Three patients were free of pain in two 
days and returned to work within 12 days. One patient was relieved 
promptly of all symptoms within 72 hours, but he then fell and injured the 
affected knee. The resulting effusion was not affected by sulfanilamide, 
rest and heat. Prolonged treatment for one year was required for complete 
recover 3 ^ One patient noted prompt and complete relief of arthritis, but 
apparently the genital focus was not cured. A month later an articular and 
pelvic exacerbation occurred which failed to respond to rest, local treatment 
and sulfanilamide, doses of which had to be small because of poor tolerance. 
She then was given 40 grains of sulfanilamide daily for three days followed 
by fever treatment (10 hours at 106° F.). Genital and articular symptoms 
promptly disappeared. 

To obtain a broader view of the situation than that presented by these 
two short reports we reviewed about 50 papers on sulfanilamide therapy of 
gonorrhea and found the following scattered remarks about results in gonor- 
rheal arthritis. Among 633 cases of gonorrhea treated by Cokkinis and 
McElligott were nine of gonorrheal arthritis in all of which cure occurred 
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within three weeks, two cases of “ gonorrheal synovitis ” which “ yielded 
rapidly ” to the drug, and eight of fibrositis six of which were cured within 
four weeks. These workers developed a special plan of sulfanilamide 
therapy which will be discussed later. Among Sorenson’s 25 cases of gon- 
orrhea were four of gonorrheal arthritis. The patients were given sul- 
fanilamide : 80 grains for one day, 60 grains for one day, 30 grains for 10 
to 25 days; three of the four patients were cured within four weeks. 
[No details of these cases were given. Results were not obtained very promptly. — Ed.] 
Stevens gave the drug (dose unstated) to four patients with gonorrheal 
arthritis: its use was discontinued in one case because of a toxic reaction. 
“ Two cases did very well and the fourth case was benefited but not as 
quickly.” Cook and Buchtel treated “ a few cases ” of gonorrheal arthritis : 
results were “variable.” Daily dosage of sulfanilamide was 75 grains for 
two to three days, 60 grains for two to three days, then 40 grains for the 
remainder of the 14 days’ course. 

Six of the 158 patients with gonorrhea seen by Alyea, Daniel and Harris 
had gonorrheal arthritis. Sulfanilamide was generally given thus: 90 
grains for one day, 45 grains daily for the next 13 days. The joints became 
“well” in one case, “much improved” in four cases and were unimproved 
in one case. Genital foci were cured in only two of these six cases. Ad- 
mittedly estimations of sulfanilamide in the blood had not been done satis- 
factorily, hence no final conclusions as to the value of the drug in arthritis 
could be made. “ Striking results ” in two cases of gonorrheal arthritis 
were noted by Brunet, Reinhardt and Shaw, although small doses (not over 
40 grains daily) were given. Such doses proved unsatisfactory to these 
physicians in the management of nonarticular gonorrhea. 

Satisfactory and generally prompt (within 5 to 10 days) cures in single 
cases of gonorrheal arthritis were reported wdthout detail by Adler, Mc- 
Gregor-Robertson, Nair, and Townsend and Mulcahy. jModerately large 
doses were used. King mentioned an unstated number of patients with 
gonorrheal arthritis “ miraculously cured ” ; dosage was 80 grains for one 
day, 60 grains for one day, 30 to 40 grains daily “ thereafter.” Results in 
an unstated number of cases of gonorrheal arthritis treated by Clark and 
Branham were “ disappointing ” ; the daily dosage was 60 grains for two 
days, 40 grains for five days, 30 grains for seven days. 


[Little or no details were given concerning these cases. It will be seen that, al- 
t lou^i the full doses originallv recommended b}' Long (1937) and by Colston, Dees 
and Harrill (1937) were occasionally used, most cases were treated by smaller doses 
" nc 1 ve believe are likely to be inadequate at least in some cases. Nevertheless when 
38^ cases are summarized (in so far as they can be) it appears tliat in 
in Ifi cent) of 54 stated cases the gonorrheal arthritis was rather promptly cured; 
sul fanilaiC^d cent) it was eitlier unimproved or improved but not cured by 


^ Gonorrheal rheumatism developed in two cases of genital gonorrhea dur- 
ing treatment with sulfanilamide: in one instance “ tenomyositis ” occurred. 
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but the patient was receiving rather small doses (60 grains daily for two 
days, 50 grains for six days, 45 grains for six days).®®" Despite fair sized 
doses (80 grains daily for two days, 60 grains for two days, 40 grains daily 
for eight days more) another patient on the eighth day of treatment devel- 
oped arthritis, conjunctivitis, iritis and herpes zoster, and did not recover for 
five or six months. 

[The exact value of sulfanilamide in the control of gonorrheal arthritis will not 
be known until many more cases have been carefully studied as to the presence or 
absence of intra-articular gonococci, and then properly treated with full doses of the 
drug. It is our opinion that the highest percentage of cures is obtained with levels 
of 10 to 15 mg. free sulfanilamide in 100 c.c. of blood. — Ed.] 

Sulfanilamide for Nonarticular (Urogenital) Gonorrhea 

The early reports (1937) on the effect of sulfanilamide on gonorrheal urethritis 
were almost unanimously enthusiastic. Eight of these early reports were tabulated 
by Vest, Harrill and Colston as follows : 


Author 

(1937) 

Acute Gonorrheal 
Urethritis, 

Cases Treated 

Satisfactory 

Results Obtained 

Cases % 

Reuter 

100 

92 

92 

Herrold 

30 

15 

50 

Buchtel and Cook 

21 

19 

90 

Orr 

104 

92 

88 

Crean 

100 

90 

90 

Cokkinis 

250 

200 (estimation) 

‘‘80-f ” 

Erskine 

29 

21 

73 

Watts, Oden and Gordon 

72 

58 

80 

Total 

706 

587 

83 


In summary, “ satisfactor}' results ” were obtained in 83 per cent of 706 cases. 
In contrast to the good results noted by the majority were the poor results of Herrold 
(1937), which Vest, Harrill and Colston attributed to inadequate dosage of sulfanila- 
mide, and the “unsatisfactory” results reported by Anwyl-Davies (1937). 

To see whether these early optimistic opinions were supported by the experiences 
of another year we reviewed about 50 later reports (1938) on the effects of sulfanila- 
mide on urogenital gonorrhea. We have attempted to make a statistical summary of 
46 of these recent reports (table 1). It is difficult to know how accurate such a sum- 
mary can be or how much significance can be attached to it. There were many va- 
riables. Among the cases treated were all types of acute and chronic urogenital gonor- 
rhea with and without complications. There was great diversity in the method of 
dosage and management of the cases. Standards of “ cure ” varied considerably. In 
some cases a “ cure ” was apparently based mainly if not solely on disappearance of 
symptoms, in other cases on relief of symptoms plus the appearance of (a variable 
number of) “negative” smears (not cultures). Some authors observed more rigid 
standards of “ cure ” and maintained a more satisfactory and longer follow-up period 
of observ'ation before reporting a cure. (If this is not done patients and physicians 
will learn to their sorrow that “ the most sensitive media or test of cure are the urethra 
of the husband and the eye of the child ” [Rorke]). Despite these variables table 1 is 
given for what it may be worth and w’ill at least give some idea of the present status 
of tliis form of therapy. 
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Table I 


Results from Sulfanilamide in Nonarticular Gonorrhea (1938) 




Cures Reported 

Dosages Used 

Reporter 

Cases 



L = large 

M = moderate 

Treated 





Cases* 

Per cent 

S = small 

Adier 

36 

28 

78 

L 

Ainsworth 

250 

193 

77 

L 

Alyea, Daniel and Harris 

158 

— 

f 75 acute 

1 50 chronic 

M 

Bauer and Coggeshall 

18 

17 

94 

L 

Benson 

22t 

4 

18 

— 

Berry 

50 

Results disappointing 

S 

Brunet, Reinhardt, and Shaw 

— 

Expect 10 % cures 

1 s 

Burns 

— 

Results not good 

s 

Butler, W. W. S. 

124 

— 

“About 75” 

M 

Chisholm 

187 

1 

40 

1 L 

Clark and Branham 

^ 

; — 

85 

1 M 

Cokkinis and McElligott 

633 

1 — 

80-90 

M 

Ellison 

100 

1 68 

68 

L 

Evans, K. L. 

214 

1 146 

68 

M 

Goodwin 

25 

! 19 

76 

S 

Grodberg and Carey 

32 

27 

84 

S 

Harris 



1 33 

s 

Hering 

46 

34 

74 

M 

Herrold 

50 

17 

34 

M 

Hoberg and Reck 

SO 1 

28 

56 

M 

Hoffman, Schneider, Blatt, and Herrold ' 

■25t ’ 

11 

44 

M 

Holmes, Jones, and Gildersleeve 

42t 

8 

19 

M 

Horowitz 

12 

7 

58 

M 

King 

87 ' 


“Under 10" 

M 

Mahoney, Van Slyke, and Thayer 

205 

174 

85 

L 

Manor 

33 

28 

85 

M and S 

McCuskey and McCuskey 

80 

56 

70 

M 

McGregor- Ro bertson 

100 

75 1 

75 

L 

Mitchell, D. R. 

137 

42 1 

31 1 

L 

Nair 

27 

25 

93 

M 

O’Hanlon 

101 

82 1 

81 I 

M 

Randall, Krusen, and Bannick 

16 

15 ' 

94 1 

M 

Rock 

40 

32 

80 { 

S 

Schoenrich 

60 


“Striking” 

L 

Shih and Hsiung 

41 

4 

10 

S 

Sichel 

35 

25 

71 

S 

Sinkoe 

85 

72 

85 1 

M 

Snowden and Bell 

15 

8 

53 

S 

Sorenson 

25 

22 

88 

M 

Spink and Gaston 

21 

18 

86 

M 

Spooner 

33 

15 

45 

M 

Townsend and Mulcahy 

90 

81 

90 

L 

Van Slyke, Thayer, and Mahonev 

100 

84 

84 

L 

Vest, Harrill, and Colston 

125 


80+ 

M 

Vest, Harrill, Hill, and Pitts 

Womack 

115 

Expect 

; 60% cures 
40-50 

L 

M 

Total 

(3645) 




Total in which results were enumerated 

2293 

1540 

67 



Nunitwr stated or estimated from percentage stated. 
T Juvenile vaginitis. 
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' Results were quite variable, “ cures ” being obtained in from 10 to 94 per cent, 
which is, to say the least, quite a spread ! Because of incomplete data the total results 
of all the reports in table 1 cannot be estimated, but, summarizing the addable figures, 
there were 2293 cases of gonorrhea in 1540 or 67 per cent of which the patients were 
presumably cured. This figure is definitely, although not strikingly lower than that 
obtained by analyzing the small group of 1937 reports (83 per cent of patients cured). 
In part it probably represents a more critical appraisal of results, a swing away from 
overenthusiasm. But the two groups were not entirely comparable. During the early 
work (1937) with sulfanilamide most patients were hospitalized for close supervision 
of therapy by research investigators able to gauge the necessary dosage by estimation 
of blood sulfanilamide. The more recent figures concern large numbers of ambulatory 
patients not subject to as careful supervision. Since ambulatory patients generally 
cannot tolerate (or were not given) as much sulfanilamide as hospitalized patients, a 
distinct difference in dosage was apparent. Indicated in table 1 is our estimate of the 
dosage given by the various workers. Because of the great differences in the dosage 
schemes used, classification was often difficult. In general “ large dosage ” indicates 
the approximate use of those fairly high doses originally advocated by Long and Bliss 
(1937) and by Colston, Dees and Harrill (1937) : full initial doses (generally 80, 
rarely 120 grains, daily) for the first few days; then a gradual reduction. “ Moderate 
dosage ” indicates the use of initial doses generally around 60 grains for three or four 
days and then a reduction, but also some instances are included in which 80 grains 
were given for only one day and then the dose was rapidly reduced to 30 or 40 grains. 
“ Small dosage ” indicates the use generally of initial and subsequent doses not more 
than 40 or 50 grains, sometimes never more than 20 grains, daily. 

A survey of the individual reports tended to strengthen impressions based 
on our own experiences that best results are undoubtedly obtained when full 
dosage is applied. However, an analysis of table 1, rearranged according to 
dosage, does not of itself lend much proof for this belief. Of a total of 
1223 patients presumably treated by large doses 837 or 68.4 per cent were 
cured. Of a total of 860 patients gwen “moderate doses” 584 or 67.9 per 
cent were cured, suggesting that there is no special merit in the use of full 
doses as results with moderate doses were almost identical. [But in these 
cases of gonorrhea the difference between “large” and “moderate” doses was not 
great. The large doses used in these cases were not the higli doses used in more 
serious diseases. — Ed.] Of 188 patients given small doses 115 or 61.1 per 
cent were cured, a difference which is definite but not as striking as one might 
expect. These figures merely confirm observations noted in the discussion 
on treatment, to the effect that although full doses are generally more ef- 
fective than small doses, other factors than dosage influence the end results. 

Poor RestiUs, Failures and Couwicuts Thereon. Poorest results were 
noted in cases of juvenile gonorrheal vaginitis: results in three series were 
satisfactory in only 18, 19 and 43 per cent of cases.'®’ ‘’®'’ A number of 
writers were pessimistic about their results. Thus Brunet, Reinhardt and 
Shaw do not expect cures in more than 10 per cent of cases of anterior 
urethritis (small doses of the drug, not over 40 grains a day, were used). 
Sorne^® called the routine use of sulfanilamide for gonorrhea “unwar- 
ranted.” Delighted with his preliminary successes in obtaining rapid symp- 
tomatic cures in “ almost 100 per cent of cases,” King noted such a dis- 
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couraging frequency of bacteriologic remissions that he condemned the sole 
use of sulfanilamide for gonorrhea as “ extremely hazardous,” productive 
of real or bacteriologic cures in only about 10 per cent of his cases (doses 
used : 80 grains for one day, 60 grains for one day, 30 to 40 grains daily 
thereafter). Shih and Hsiung obtained symptomatic cures in 56 per cent 
but bacteriologic cures in only 10 per cent of their cases. Likewise, Mitchell 
noted satisfactory relief of symptoms in 75 per cent, but bacteriologic cures 
in only 31 per cent of his 137 cases. Other reports were also rather pessi- 
mistic.®®’ These and other writers stressed tlie great 

danger that sulfanilamide therapy will foster many “ false cures,” and raise 
a great crop of gonococcal carriers in persons whose symptoms cleared so 
satisfactorily and promptly that they or their physicians discontinued medi- 
cation before a true bacteriologic cure resulted. To avoid this danger phy- 
sicians again stressed the importance of continuing to give sulfanilamide for 
several (generally 7 to 16) days after all symptoms have disappeared, and 
thereafter rigidly and repeatedly examining the patients b}”- cultures (rather 
than smears) for gonococci and by provocative tests, and so forth, to un- 
cover an)’’ symptomless bacteriologic recurrence which, if present, should be 
promptly treated by another course of sulfanilamide or otherwise. Jones 
stated that the use of sulfanilamide had not [yet. — Ed.] lowered the general 
incidence of gonorrhea in the state of Washington; he warned that, because 
the drug changes the characteristics of gonococci seen in stained smears, 
physicians must now exercise greater care in taking, staining, and studying 
smears than ever before. 


Reasons for failure can be summarized as follows: 1. Inability of some 
patients (10 to 20 per cent) to take adequate amounts of the drug.*® 2. 
Insufficient dosage given to patients who could take full doses. ■ Ambulatory 
patients are often given too small doses; if their dosage is ineffective they 
should be hospitalized for seven to ten days of full medication.®®® 3. Pre- 
mature cessation of treatment; medication stopped two to seven days after 
.symptomatic cure and not continued until bacteriologic cure is obtained. 
4. Inadequate follow-up examination to detect uncured symptomless infec- 
tion. Recurrences are likely because sulfanilamide does not raise a patient’s 


immunity to gonococci, and too many gonococci in deep seated foci, e.g., 
submucosal glands, do not come in contact ivith the drug.®*® 5. Resistance 
of certain patients (or strains of gonococci) to sulfanilamide; even adequate 
or full dosage does not result in cure. Smears and cultures occasionally 
remain positive even when the concentration of free sulfanilamide in blood 
.6 to 25 mg. per cent (Adler). Concentrations in the blood were about 
t le same in 16 failures as in 16 successes.®®®’ ®®® 6. Excretion of two forms 

o the drug in urine in abnormal proportions. Usually 80 per cent of the 
^ rug is excreted as free sulfanilamide and about 20 per cent as the con- 
jugated (or inactive) form. Occasionally equal amounts of both forms are 
present. Some physicians ®*’ *®® conjectured that perhaps there is present in 
t le ) ood and tissues of patients unresponsive to sulfanilamide an abnormally 
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large percentage of the inactive (conjugated) form. However, in one 
group not benefited by the drug normal proportions of the two forms of the 
drug were found in the blood.^* 

Additional reasons for failure were suggested by Cokkinis and McElIi- 
gott : 7. In a high proportion of their cases classed as failures the patients 
had enlarged prostates. 8. A small proportion of failures were due to other 
local complications (e.g., urethral stricture; calculous prostatitis, Tyson’s 
adenitis). 9. The most important cause of failure was believed to be im- 
proper timing in the use of the drug. Cokkinis and McElligott insist that 
a degree of immunity is essential for optimal results with the drug. Of 
factors influencing their results, the duration of the disease preceding treat- 
ment proved to be “by far the most important.” Whereas “good results ” 
were obtained in from 72 to 78 per cent of cases in which treatment was 
begun during the first seven days of the disease, similar results were obtained 
in 92 to 98 per cent of those cases in which medication was not begun until 
from eight days to six months after their disease began. Furthermore the 
frequency of relapses and complications decreased with increasing chronicity 
of the disease when treatment was begun. The marked improvement in 
results noted in cases not treated until early in the second week of the disease 
“ could have only one explanation — that it takes that much time for the body 
to acquire enough immunity to dispose of the organisms arrested by sul- 
fanilamide.” Hence according to these writers it is inadvisable to use sul- 
fanilamide too early in the course of the disease. The correct time to start 
treatment with sulfanilamide is the eighth to tenth day of the disease. 
Treatment during the first week reduces the chance of success from a single 
full course by 50 per cent and the chance of ultimate success (after an addi- 
tional course) by 25 per cent. A somewhat similar view was expressed by 
Harrison, and others agreed that a week’s delay in treatment was not 
disadvantageous. 

[This is an interesting concept; other investigators should restudy their results 
in the light of this. The statistics of Cokkinis and McElligott seem to have been 
carefully analyzed and the data as given by them make a forceful argument. But 
the studies of one of us, W. B., have failed to support this concept. Until it is 
proved, delay in instituting treatment seems unfair to the patient and productive of 
a greater incidence of complications. — Ed.] 

Good Results: Summary and Comment. In contrast to the rather dis- 
appointing results just reported were the very good results noted by the 
majority, “ cures ” being frequently obtained in 75 to 85, occasionally even 
in 90 per cent, of cases treated. Writers spoke of the drug as of “ ines- 
timable value ” and of its results as “ very striking,” “ dramatic,” “ very 
prompt and satisfactory^” “ remarkable,” “ almost miraculous.” Best re- 
sults were generally noted in uncomplicated urethritis. Differences of 
opinion existed as to whether acute or chronic gonorrhea was more readily 
controlled by sulfanilamide. According to one report'^ acute prostatitis 
responded much more readily (75 per cent of patients cured) than chronic 
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prostatitis (50 per cent cured). Chisholm’s results in acute and chronic 
urethritis were equally good. According to Hering chronic gonorrhea of 
males responded better (88 per cent cured) than acute gonorrhea (66 per 
cent cured). Mitchell noted more “ symptomatic cures ” but fewer real or 
“bacterial cures” in acute than in chronic cases. 

Three control studies were of interest. Steele-Perkins stated that 50 
patients treated by older methods required an average of 89 days, whereas 
50 patients given sulfanilamide required an average of onl)’- 32 days to obtain 
satisfactory results, and there were fewer complications in the latter group. 
Scarcello’s 105 patients were divided into three groups ; those given “ irri- 
gation treatments ” took about twice as long and those receiving Corbus- 
Ferry vaccine took almost three times as long to be cured as those given 
sulfanilamide. McGregor-Robertson treated 100 patients with acute un- 
complicated gonorrheal urethritis with irrigations (65 per cent were cured) 
and 100 with sulfanilamide alone (60 per cent were promptly cured). Re- 
sults in the latter group were obtained 5 to 7 times faster and the number of 
complications was greatly reduced. On the basis of their experience in the 
treatment of over 1000 cases of gonorrhea with sulfanilamide and related 
compounds Cokkinis and McElligott regarded sulfanilamide as “ much the 
most efficient,” its only drawback being its toxicity. 

Most workers, even those disappointed in the results of the drug on local 
genital lesions, agreed that sulfanilamide therapy had sharply reduced gon- 
orrheal complications (arthritis, etc.).®^®’ The reduction was esti- 

mated to be more than 85 per cent by some (Cokkinis and McElligott), 
about 75 per cent by Alyea, Daniel and Harris, who noted practically no 
complications except among patients who had not received sulfanilamide. 
Previously about 42 per cent of gonorrheal patients had complications of 
one sort or another (Goldstein, cited by Alyea, Daniel and Harris). Alyea 
and his colleagues compiled the recent statistics of five workers who had 
treated with sulfanilamide 830 cases of gonorrhea, in none of which com- 
plications developed. 

[It seems probable that regardless of whether the general incidence of genital 
gonorrhea is notably reduced or not, the incidence of gonorrheal arthritis will be 
niar 'cdly lowered as more and more patients begin early sulfanilamide therapy. Some 
p jsicians go so far as to prophesy that gonorrheal arthritis (which is regarded as 
a ecting only about 3 per cent of patients with gonorrhea anyhow) may disappear. 

IS too early to make such a prediction, but some significance may be attached to the 
ac t lat, omitting the two reports which specifically and solely dealt with 23 cases of 
gonorrheal arthritis, we found mention of only an additional 31 Cases of gonorrheal 
' f 'V ^ series of papers which concerned about 2247 cases of gonorrhea: instead 

cl, of 31 cases the expected incidence (at a rate of 3 per 100 cases) 

should have been 67 cases.— Ed.] 

of Snlfauilamide : General Comments. In the matter 

dividn ® therapy American physicians again exercised their rights to be in- 

in the followed the dosage-scheme proposed by the early workers 

to til f ^11 " • manner of variations. But they S'*® generally subscribed 

c 0 owing principles: in serious, potentially lethal diseases (e.g. puerperal sepsis. 



1690 HENCH, BAUER, DAWSON, HALL, HOLBROOK, KEY, AND MCEWEN 

meningococcal and serious hemolytic streptococcal infections) full doses were gener- 
ally used, large initial doses, 120 to 180 grains daily until the desired concentration in 
blood was attained, and then reduction of dose. In such cases one group of physi- 
cians gave one large initial single dose (100 grains or more), followed by high 
but smaller doses for 12 days onl}', and noted no serious toxicit 3 ^ According to 
McGinty the largest published dose was that of Foulis and Barr (1937) given for 
puerperal sepsis: daily 215 grains for four days, 110 grains for three days; a total 
of 1190 grains (79.2 gm.) in seven days. [Bauer and Coggeshall gave a total of 1440 
grains in 24 days to a patient with atrophic arthritis; the only toxic manifestation was 
c 3 'anosis. — Ed.] For moderately severe diseases (e.g., gonorrhea) moderately high (80 
to 120 grains daily) doses were first used, then a reduction when concentration in 
blood was adequate. For mild illnesses (e.g., urinary tract infections) small initial 
doses (30 to 40 grains daily' for two or three days) were used and then the dose was 
increased. All the doses noted herein apply to adults unless otherwise stated. 
Jones regarded the following plan as the accepted standard : 


Oral Doses for 24 Hours, Grains 



Mild Infection 

Severe Infection 

Infants up to 40 pounds 

• 15-25 

30-50 

Children 40-80 pounds 

35^5 

70-90 

Older children 80-120 pounds 

50-60 

100-120 

Adults 

60-80 

120-160 


To obtain optimal results it is important to regard these points; 1. As early as 
possible one should produce as high a concentration of free sulfanilamide in blood 
as seems desirable for the disease under treatment and within the limits of a patient’s 
tolerance. The earh' high dose should be continued until synuptoms definitely im- 
prove (generally within three or four days) and the smaller maintenance doses should 
be continued (at least one or two weeks more) until a bacteriologic, not just a clinical, 
cure is obtained. The continuing doses are of the greatest importance to prevent 
relapses and recurrences. 2. Since maximal therapeutic effects often occur as early 
as the third or fourth day of medication the high initial doses are generally reduced 
about the fourth day'. 3. To keep the concentration in blood about constant, doses 
should be given at evenly spaced intervals as far as possible both day' and night. 4. 
For the same purpose the daily' intake of fluid should be constant. (Differing daily 
amounts were allowed: 1200 to 1400 c.c.,*-® 1500 c.c.,®'® 2000 c.c.) -* 

Scheme of Dosage for Gonorrhea and Gonorrheal Arthritis. For the 
following reasons most physicians did not favor the use in gonorrhea of the 
large doses previously noted : 1. Gonorrhea is rarely lethal. 2. Most patients 
being treated are ambulatory'. Although hospitalized patients can often 
tolerate 80 grains or more daily, ambulatory patients can rarely tolerate over 
60 grains daily. 3. Experience shows that many gonorrheal patients 
are relieved of symptoms by rather moderate doses (40 to 50 grains daily)."® 
Bannick, Brown and Foster noted that gonorrheal patients seemed to get 
good results with concentrations in blood of 5 to 7 mg. per cent and that con- 
centrations of 10 mg. per cent were not required. Manor’s results were the 
same in one group given moderately high doses (daily 70 grains for two 
days, 60 grains for three days, 20 grains for eight days) as in another group 
given low doses (22]4 grains daily for 7 to 17 days). 4. The use of only 
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moderately high doses reduces the incidence of certain (but not all) compli- 
cations and toxic reactions. 

As an extra precaution to prevent toxic effects and control dosage some 
physicians gave no prescriptions for the drug, but dispensed from their 
offices the proper amount of pills for each dosage period, generally just 
enough for two to three days."®^’ Others gave prescriptions for just 
enough for each period of similar dosage, and stressed the importance of 
marking all prescriptions “ No refill.”®’® 

Schemes of dosage for gonorrhea followed these general patterns: 1. Dosage was 
based on mathematical calculations to maintain concentrations in blood of 5 to 10 mg. 
per cent free sulfanilamide. Some workers based their dosage on a general plan of 
about 15 grains to every 20 pounds of body weight as the probable requirement to 
maintain the desired concentration.’^'^’ Calculating a tentative dose from the pa- 
tient’s weight but keeping their eyes on the concentration in the blood, they increased or 
reduced the dose as necessary to maintain the decreed concentration regardless of the 
patient’s weight. To attain quickly and maintain the concentration desirable in 
gonorrhea Long recommended the following dose for (150 pound) adults: an initial 
single dose of 80 grains, then 20 grains everj' four hours for four or five days, then 
smaller doses given 10 days more to males, 25 days more to females. If there is no 
notable clinical response after the first four or five daj'S, further sulfanilamide therapy 
probably will fail ; other therapy should be used. Some criticized the use of 

these full doses as intolerable for most gonorrheal patients and likely to court com- 
plications. 

[We cannot agree. — Ed.] 

2. A “ routine ” dosage used which is not based on the patient’s weight, con- 
sisted of a rather high early daily dosage (generally 80, rarely 120 grains), then a 
reduction. Having first used smaller doses in gonorrhea, Colston, Dees and Harrill 
(1937) later felt obliged to increase their daily dosage to 80 grains for two days, 60 
grains for five days, 40 grains for seven days, 20 grains for 14 days. Mahoney, 
Van Slyke and Thayer considered the short use of large doses less toxic and 

more desirable tlian the longer use of small doses. They recommended for patients 
over lo5 pounds, 120 grains daily for four to six days, then smaller doses for a total 
of only 12 days; for others they started with 80 grains dail}" for five to nine days. 
McGregor-Robertson also approved of the short use of large doses: 120 grains daily 
for three days, 96 grains for seven to eleven days. Others used full but slightly lower 
doses: Ellison, 80 grains daily for four days, 60 grains for three days, 40 grains for 
fourteen days, 20 grains for seven days; Cook and Buchtel, 75 grains daily for two 
to three days, 60 grains for two to three days, 40 grains for a total of fourteen days ; 
then a rest period of ten to fourteen days, then always a second course to prevent re- 
currences; Vest, Harrill, Hill and Pitts, single first dose of 70 to 110 grains, then 60 
to 100 grains daib^; Alyea, Daniel and Harris, 90 grains for one dav, 45 grains for 
thirteen days. 

; * I? determine for himself how important the factor of dosage is the reader can note 
n table 1 the results obtained when these doses were used. — ^Ed.J 

. . routine scheme used (not based on patient’s weight) consisted of moderate 
initial doses, then reduced doses. This scheme was followed by several.'*”’ ■*”’ 

le lighest doses given were generally 60, rarely 80 grains; thus Ballenger and his 
CO eagues gave 60 to 80 grains daily for two or three days, 40 to 50 grains for five 
days, then smaller doses. 

4. Another routine scheme consisted of a low or moderately low dosage which 
IS unc langed. Unwilling to use larger doses because of toxicity Burns gave only 20 
&raiiis ai \. Grodberg and Carey gave only 20 to 30 grains daily to women for four 
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to six weeks. 5. Early low or moderately low doses, later reduced even more, were 
given ; for example Butler gave 45 grains daily for four days, 25 for seven 

to ten days. 6. Early low doses were later increased.®^^® Because of a “ genuine re- 
spect” for the toxic properties of the drug, Harris first gave a “test dose” of 15 to 
20 grains daily “ for a certain period,” thereafter no higher than 40 grains daily. 
7. Combined oral and intramuscular administration of sulfanilamide has been sug- 
gested to maintain more readily its even concentration in the blood and it was used 
by Ainsworth. It satisfied the type of patient who likes “ shots,” the red color in 
urine had a good psychic effect, tlie need for injections brought patients regularly to 
the office and led to more careful and successful supervision. 8. Sulfanilamide therapy 
continued with other measures will be discussed later. 

Duration of Medication. This also varied considerably, and the drug was given: 
only four days,®’’^ two to six days only,®®® four to six days only ®®® ; high doses, how- 
ever, were given. It was given by others for eight days,®®® “ not over ten days,” ®*’^ 
ten to fourteen days,®^^ twelve to fourteen days,i®®' ®®®> '‘®®> least fourteen 

days,” for twenty-one days,i®®> ^®®' ®®® “ at least twenty-one days,” ^®® not over 
twenty-one days regardless of the status of the disease,^®® twenty-eight days (moderate 
doses),*®®’ ^®*® for four to six weeks (small doses).®®® 

Conclusions as to the Present Status of Sulfanilamide Therapy 
FOR Gonorrhea and Gonorrheal Arthritis 

The advantages of sulfanilamide therapy for gonorrhea and its compli- 
cations are many. The drug is easy and cheap to administer. It is essen- 
tially nontoxic, rarely producing serious reactions. It promptly cures geni- 
tal gonorrhea and gonorrheal arthritis in about 70 per cent of cases even 
though it must often be given to ambulatory patients for whom dosage can- 
not be controlled satis f actor ity. Its prompt use notably lessens the incidence 
of complications or generally controls rapidly those already present. 

Its disadvantages are becoming more obvious. It occasionally provokes 
serious, even fatal toxic reactions; it very commonly produces reactions 
which, though mild, are quite annoying. Effective doses of it cannot be 
taken by 10 to 20 per cent of patients. By the methods so far used it has 
failed to cure about 30 per cent of patients with gonorrhea and an equal 
number of those with gonorrheal arthritis. Because it is so often effective 
clinically more rapidly than bacteriologically, it may lead to “ false cures ” 
when medication is stopped prematurely as is a constant danger. Its ra- 
tional use demands careful prolonged bacteriologic diagnosis and control. 

The attitude of urologists was summarized by Mathe and Spitalny from 
answers (number unstated) to questionnaires sent to 150 American and 
European urologists. On the basis of these replies it was judged that 90 
per cent of the profession were using the drug; its distinct advantages (as 
noted previously) were fully recognized but it was considered quite toxic 
and its optimal dose difficult to establish (only one urologist advocated initial 
daily dose of 120 grains; the average daily doses used were 80 grains for 
two days, 50 grains for one day, 15 grains thereafter). Results therewith 
had not been as spectacular as originally reported, hence 85 per cent of the 
urologists replying regarded sulfanilamide merely as the most valuable 
adjunct method ever devised for gonorrhea, but one which should be more 
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or less routinely supplemented by additional therapy : generally local chemo- 
therapy, occasionally supplemental fever therapy or vaccine therapy. 

No final appraisal can be made without considerable further experience. 
Obviously much standardization is needed : standardization of the method 
of administration, the timing, dosage and duration of medication, and es- 
pecially standardization as to the criteria of " cure.” At present the best 
criterion of cure is repeatedly negative cultures at suitable intervals ; accord- 
ing to Long that should be the sole criterion. Some physicians already con- 
sider sulfanilamide for gonorrhea outdated by the use of sulfapyridine or 
other compounds. Tliis remains to be proved; meanwhile these data on 
sulfanilamide will serve as a yardstick with which to measure the successes 
of other compounds. 


Combined Therapy of Gonorrhea: Sulfanilamide Plus 

Other Measures 


1. Sulfanilamide Plus Local Chemotherapy. Several physicians 
841, 805, 873, 899 eiiougli failurcs from the use of sulfanilamide alone for 
them to combine such therapy with orthodox local genito-urinary chemo- 
therapy ; many patients not cured by the first method were cured by the com- 
bination. To Sinkoe the main advantage of such combined therapy was that 
it compelled patients to return to his office frequently enough for close super- 
vision and minimized the chief danger of unsupervised self-treatment, i.e., 
the cessation of treatment when symptoms improve before bacteriologic cure 
occurs. It is not surprising that Burns who only gave 20 grains of sulfanila- 
mide daily, found it necessary to use local chemotherapy also. Ainsworth 
used combined oral and local therapy to obtain cures in 16 per cent of one 
series of 148 cases and in 36 per cent of 230 other cases in which sul- 
fanilamide alone was ineffective. Others recommended employment of 
additional local therapy “as if sulfanilamide were not being employed.” 
According to Ballenger and his colleagues nearly all cases of early gonorrheal 
urethritis can be promptly cured by combining proper doses of sulfanilamide 
(early doses 60 to SO grains) with the sealing (by collodion) of a 5 per cent 
solution of mild silver protein (argyrol) in tlie anterior urethra on four 
successive days : “ This is surprising because a comparatively high percentage 
of failures occur when either procedure is used alone.” They treated 79 
consecutive patients by this method with only two failures. 


[It is important to determine whether the combined method is actually superior 
ecause of the additional use of local treatment or simply because tlie sulfanilamide 
lerapy was better controlled as a result of frequent office visits. — Ed.] 


2. Stilfanilaniide Plus Vaccines. For reasons noted previously Cok- 
'inis and McElligott delayed the use of sulfanilamide until after the eighth 
day of the infection, but “ vaccine ” injections were begun at the onset of 
m ection and continued through tlie three weeks of sulfanilamide therapy 
m order to stimulate “ enough immunity to dispose of the organisms arrested 
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by sulfanilamide.” If necessary a second course was given by this method. 
“ Total permanent cures in male patients can be increased to over 90 per 
cent.” 

S. Snlfanilaviide, Vaccine and Local Chemotherapy. This combination 
was used by King in a few cases, also by Mathe who considered that the 
supplemental use of Corbus vaccine gave better results than when one remedy 
alone was used. 

4. Sulfanilamide with or Followed by Fever Therapy. Several phy- 
sicians stressed the curative value of sulfanilamide combined with or fol- 
lowed by fever therapy in the treatment of cases resistant to either method 
alone. Randall, Krusen and Bannick treated two groups of women with 
gonorrhea: cures were obtained in 29 (94 per cent) of 31 patients treated 
by fever therapy alone (one 10 hour session) and in 15 (94 per cent) of 
16 patients given sulfanilamide alone. Thus each treatment failed to cure 
an equal percentage of cases. One patient resistant to sulfanilamide was 
promptly cured by fever and one resistant to fever was cured by the drug. 
Cures in gonorrhea can therefore be expected in almost all cases if one or 
both methods are used. Cook and Buchtel noted four gonorrheal cases re- 
sistant to sulfanilamide : three patients were cured by subsequent fever, and 
one with particularly resistant gonorrhea was cured by a combination of 
sulfanilamide plus fever (10 hours of general fever including 5 hours of 
supplementary pelvic heating). They recommended that cases of gonor- 
rheal arthritis not notably relieved by three to six days of sulfanilamide 
should be promptly subjected to fever therapy. Elkins and Krusen cured 
by sulfanilamide two patients with gonorrheal arthritis resistant to the 
usually adequate amounts of fever, and cured by fever therapy nine of ten 
resistant to the drug alone. They prescribed 80 grains of the drug daily 
for two days prior to fever therapy (generally one 10 hour session at 106° 
F.). Eight cases of gonorrheal arthritis were successfully treated by Rock 
with fever plus sulfanilamide. One of Simmons and Dunn’s patients with 
gonorrheal arthritis resistant to the drug alone was cured by the combined 
method: 40 grains of the drug daily for three days, then 10 hours of fever 
at 106° F. Atsatt prescribed 60 grains of the drug the day before a fever 
session (7 hours at 104 to 105° F.). Without giving details he stated that 
results from two or three such periods were more successful than from 
either alone, insuring “ an almost perfect result.” " Fascinating results ” 
were noted by Ballenger, Elder, McDonald and Coleman who obtained by 
the combined methods “ spectacular cures of stubborn cases ” of gonorrhea 
unrelieved by either remedy alone. The drug (60 to 80 grains daily) was 
given for one to two days before the first fever session, and was continued 
between sessions of fever. Three fever sessions were generally given, one 
every other day. Of 31 patients with gonorrhea treated thus, 24 were cured 
within a week ; 4 of them had gonorrheal arthritis. Some physicians sug- 
gested that when the combined method was used, smaller amounts of both 
fever and drug were effective. According to Wengatz, Boak and Carpenter 
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the thermal death time of gonococci at 41.5° C. was shortened by about 50 
per cent when enough sulfanilamide was added so that blood broth cultures 
thereof contained a concentration of 10 mg. per cent. The fever sessions 
of Ballenger and his colleagues were only three hours at 104° F. Heald 
considered a fever of 102 to 104° F. by inductothermy adequate (detailed 
results and hours of fever unstated). However, Kendell (cited by Elkins 
and Krusen) and Elkins and Krusen found it necessary to use full, not ab- 
breviated, fever sessions even when the drug was also used. To 11 patients 
with gonorrhea uncured by sulfanilamide, in “ several ” of whom arthritis 
had developed during medication (doses variable, some small, some mod- 
erately high), Owens, Wright and Lewis gave a conditioning fever treat- 
ment (three hours at 103 to 104° F.) and on the next day a full session (10 
hours at 106 to 107° F.). Ten of the eleven patients were promptly cured 
clinically and bacteriological^. The other patient remained uncured but 
finally responded to subsequent sulfanilamide therapy (though previously 
resistant to it) as if the fever had made him more amenable to the drug. 

Horowitz, however, deprecated the combined method because of the dis- 
turbing cyanosis he observed in three cases so treated; “ If we add to the 
anoxia of fever therapy the additional danger of anoxia caused by sulfanila- 
mide we are exposing our patients to a double hazard.” 

[This opinion, based on such a small experience, is contradicted by the larger 
e.\perience of others. — Ed.] 

Treatment of Gonorrhea by Newer Sulfonamide Compounds 

Terminology 1. Dimethylated disulfanilamide = sulfanilyl dimethyl 
sulfanilamide. Synonyms: Diseptal A; uleron; uliron; dimethyl-disulfanil- 
amide. 

Terminology 2. Monomethylated disulfanilamide = sulfanilyl mono- 
nicthyl sulfanilamide. Synonym : Diseptal B. 

Terminology 3. Nonmethylated disulfanilamide = sulfanilyl sulfanila- 
mide. ^ Synonyms: Diseptal C; disulon; disulfanilamide. The term “di- 
sulfanilamide” is restricted by some to mean the third compound (i.e., 
disulon or diseptal C) ; by others it is used to include any of the aforemen- 
tioned disulfanilamide compounds ; hence to them disulon, uliron and 
“sulfanilyl sulfanilamide ” are all disulfanilamide. 

Terminology 4. Soluseptasine = disodium para (gamma phenyl-pro- 
P} lamino) benzene sulfonamido-alpha-gamma-disulfonate. 

Teiminology 5. Sulfapyridine = 2-sulfanilamido pyridine or 2-p- 
aminobenzene-sulfonamido pyridine. Synonyms : M. and B. 693 ; dagenan. 

1- Uleron, Uliron, Dimethylated Disulfanilamide. Some German work- 
compound less toxic than sulfanilamide and curative in 75 
to 88 per cent of cases of gonorrhea.®^®’ 
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Clinical results. Papers available for this review noted its effects in 
gonorrhea but only casually mentioned gonorrheal arthritis. In March 
1938, O’Hanlon reported “promising results ” with uleron in a few cases of 
gonorrhea resistant to sulfanilamide. In April O’Mally reviewed a few of 
the early German papers thereon, and noted his results in 22 cases of gon- 
orrhea including an unstated number of cases of gonorrheal arthritis. The 
daily dosage was 6 to 8 “ tablets ” of “ uliron ” for four days, none for eight 
days and then a second course (total 20 to 32 gm.). The majority of pa- 
tients “rapidly improved six were unimproved; two were lost sight of. 
O’Mally approved the German idea of delaying treatment during the first 
seven or ten days of disease and using adjunct local chemotherapy or vac- 
cines. 

Walsh gave “uleron ” to 43 gonorrheal patients (none with arthritis) : 
22 were cured, 21 were not, probably because of the small doses used. How- 
ever he recommended supplemental local irrigations. As with sulfanilamide 
there was with uleron the same tendency to early clinical, but delayed bac- 
teriologic, cures. Without giving statistical results from uleron in ISO cases 
of gonorrhea (arthritis not mentioned) Cokkinis and McElligott stated their 
inability to agree with the optimism of German workers for this drug. Its 
ultimate effectiveness in gonorrhea seemed lower than that of sulfanilamide, 
and to obtain permanent cures several weeks of treatment were necessary. 
Treating a miscellaneous group of cases including gonorrhea, Bannick, 
Brown and Foster generally gave daily 60 grains, occasionally 105 grains; 
total doses varied from 120 grains within two or three days to 1440 grains 
in 25 days. Resulting blood concentrations averaged only 1.9 mg. per cent. 

Toxicity. The drug was tolerated by some patients intolerant to sul- 
fanilamide. and the general incidence of toxicity was low. A few patients 
noted the following: mild lassitude, headache, anorexia, nausea, malaise, 
mild c)'^anosis, skin rashes, vertigo, tinnitus.^”’""'* In one of Walsh’s cases 
gastro-enteritis, fever and giant urticaria developed. Renal and hepatic 
damage occasionally occur,®'*® and one death from uliron was reported in 
Germany.*®®^ Slight methemoglobinemia was noted once but no change in 
blood cells, no reduction in the carbon dioxide combining power of plasma 
and no sulfhemoglobin.^® Although the drug is therapeutically effective and 
produces few immediate toxic reactions its chief danger is the production of 
severe peripheral neuritis : five cases were noted by Cokkinis and McElligott, 
two by Bannick, Brown and Foster, 1 by Van Valkenburg and Von dem 
Borne, 1 by Wigton and Johnson and eight in Germany.*®®* The drug will 
produce severe peripheral neuritis in pigeons also.*®®* Hence this drug is no 
longer used by several workers (Bannick. Brown, Foster; Whitby), 

2. Diseptal B. No clinical reports with this compound were noted. 

2. Disiilon, Diseptal C, Sulfanilyl Sulfanilamide, Distdfanilamide. Two 
patients with gonorrhea (no arthritis) stubbornly resistant to sulfanilamide 
were cured by disulfanilamide (Alyea, Daniel and Harris). Disulfanila- 
mide is absorbed more slowly but excreted more rapidly than sulfanilamide ; 
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ethanol sulfanilamide is absorbed and excreted better than either (Marshall, 
Cutting and Cover). Wigton and Johnson reported three cases of severe 
peripheral neuritis from “ disulon ” and “ sulfanilyl sulfanilamide.” 

4. Sobiseptasiiie. O’Hanlon noted no beneficial effect from this drug 
in cases of gonorrhea resistant to sulfanilamide. 

5. Sulfapy7'idine, 2-Snlfanilamido Pyridine M and B 693. Results with 
this drug in gonorrhea are, according to Lloyd, Erskine and Johnson, 
markedly superior to those with sulfanilamide or other sulfonamide com- 
pounds. They treated 108 patients with acute gonorrhea (arthritis not 
rnentioned). There were 28 “defaulters.” Of the 80 who completed the 
course of treatment results were “ successful ” in 85 per cent. Among those 
cured were some who had gonorrhea resistant to sulfanilamide. 

[Results were somewhat difficult to evaluate because some patients were also 
treated by irrigations. — Ed.] 

To 30 patients with genital gonorrhea, six of whom had gonorrhea re- 
sistant to sulfanilamide, Bowie gave sulfapyridine daily 45 grains for four 
to seven days, 20 grains for four to seven days. All patients were bac- 
teriologically cured within one to seventeen da 3 ’^s. The drug was considered 
more rapidly effective than sulfanilamide or benzyl sulfanilamide. Prebble 
gave sulfapyridine alone (45 grains daily for 5 to 12 days) to 25 gonorrheal 
patients : 48 per cent were cured, 52 per cent were not. He gave the drug 
and irrigations to 40 other patients : 63 per cent were cured, 37 per cent were 
not. Combined therapy was obviously superior (apparently arthritis was 
not present). Batchelor and his colleagues obtained “ over 91 per cent ap- 
parent cures ” among 102 gonorrheal patients (joints unmentioned) given 
an average daily dose of 30 to 45 grains for five to six days, then 20 to 30 
grains for seven days. Males were cured within seven days, females within 
fourteen days. Early, not “ delayed therapy ” was advised. 

_ [These papers give no definite idea of the value of the drug in gonorrheal ar- 
thritis. In general the follow-up periods were short. — Ed.] 

Toxicity. From experiments on rats, mice and dogs Wien concluded 
that sulfapyridine is only a fourth as toxic as sulfanilamide. But Marshall, 
Bratton and Litchfield criticized Wien’s work since it was based on the oral 
administration of poorly absorbed suspensions. From studies based on 
concentrations in blood they found the drug actually more toxic than sul- 
fanilamide and stated that it should not be used in conditions in which sul- 
anilamide is generally effective. Toxic reactions were noted in 6,~~* 23 
and 29 per cent of patients so treated. Thej’^ were generally mild, rarely 
serious (nausea, vomiting, diarrhea, skin rashes, c)"anosis, headache, vertigo, 
met lemoglobinemia, fainting, depression, urobilinuria, slight granulocyto- 
penia, and in two cases jaundice). Prebble considered it slightly more toxic 
’an uleron but more effective in gonorrhea. Sulfapyridine is used in 
sma er doses than sulfanilamide; in comparable doses both are probably 
cqua 3 toxic for man (Lloyd. Erskine and Johnson). 
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Older Remedies for Gonorrhea and Gonorrheal Arthritis 

The following remedies appear to be completely outmoded but some physicians 
will wish to compare their results with those from the newer remedies. Of Spink 
and Keefer’s 70 cases of gonorrheal arthritis 26 were treated by "medical means” 
(local chemotherapy, physical therap 3 ', sometimes triple typhoid or gonococcus vac- 
cine) : in 20 (77 per cent) of these 26 cases full articular function was restored. Two 
patients died : one from acute glomerulonephritis, one from pneumonia. In 24 of the 
70 cases aspiration of (generally sterile) articular effusions was also “required”: 
normal function of the joints was obtained in 14 (48 per cent). In the remaining 20 
, cases aspiration of purulent, generally infected, synovial exudates was also required : 
in only 3 (15 per cent) was complete articular function restored. 

Intra-articular injections of rivanol (ethyl oxy-diamino-acridinium hydrochloride) 
were advocated by Burbacher and Weiland. According to them “ acute symptoms are 
aborted in 60 per cent of acute cases within 48 hours ; relief of symptoms is noted in 
95 to 98 per cent of all acute cases,” generally after only one injection. 

[Onh’’ one case was reported in detail: data given were insufficient to prove the con- 
clusion to the reader. — Ed.] 

Far Nonarficnlar Gonorrhea ; Vaccines, Filtrates, Semins, Hormones. Corbus 
restated the supposed rationale for the serologic control of gonorrheal infections by 
means of the bouillon filtrate (Corbus-Ferry). Of 24 cases of juvenile vaginitis so 
treated Goldberg and Blanchard noted cures in 54 per cent. But Scarcello found that 
such treatment took almost three times as long to produce satisfactory results as sul- 
fanilamide. In Kushner’s 36 cases of vaginitis treated by this filtrate it took an av- 
erage of seven weeks to obtain the first negative smears. Results were “good” in 
47 per cent, poor in 53 per cent. Others spoke of the filtrate as having " failed 
miserably as a cure.” Sherman considered a special “ antivirus ” of value. “ Clinical 
cures ” were obtained by 63 per cent of 247 gonorrheal patients given a mixed “ anti- 
virus ” obtained from broth cultures of mixed organisms found in gonorrheal ureth- 
ritis; by 44 per cent of 109 patients given a pure “ antivirus,” and by 67 per cent of 94 
patients treated only with local chemotherapy. In the first two groups cures were 
obtained more rapidly and there were fewer complications than in the last group. 

In 1937 Anwyl-Davies reported excellent results in cases of gonorrhea treated 
by a serum described as a “ specific gonococcal antitoxin.” The results of others have 
been very poor. Of 129 cases treated by Burke, Gabe, Harkness and King results 
were onlj' “ fair ” in 13 per cent, bad in 87 per cent. Untoward reactions affected 
41 per cent, complications, 21 per cent of patients so treated. Use of the serum was 
considered inadvisable, probablj" detrimental. 

One physician attempted active immunization of v/omen with clironic pelvic 
gonorrhea bj' cultures of living gonococcus; 49 (77 per cent) of 63 patients were thus 
cured. According to Verdier hj'drochloric acid is a component part of leukocytes, 
and when injected intravenousA it stimulates and “ reinforces ” leukocj'tic^ aotivity. 
He and his associates have given to gonorrheal patients “ many thousand injections ’ 
generally intravenousl}% occasionally intramuscularly (each injection 10 c.c. in a 
dilution 'of 1:500 HCI). “In no case has there been a failure to achieve curative 
results. Moreover, there has never been an unfavorable reaction.” ^ Brief reports 
of 25 cases treated by this “ new and revolutionary ” method were given ; " cures ” 
were obtained in ever}' case after four weeks to four months of treatment. 

[This report seems verr' unconvincing to us. The time was long enough for many 
“ cures ” to occur spontaneously. — Ed.] 

The results of Te Linde in the treatment of juvenile gonococcic vaginitis by estro- 
genic hormone were excellent. M^ien amniotin was given bj' mouth or subcufane- 
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ously in ethylene glycol results were very poor. But cures were obtained in 72 per 
cent of cases when estrogen in oil was given hypodermically, and in practically 100 
per cent of 175 cases when vaginal suppositories (600 international units) of amniotin 
were given. Good results were also noted by Benson. 

Tuberculous Arthritis: General Comments 

Clinical Data. The course of tuberculous arthritis can be divided, ac- 
cording to Whitaker, into four phases: 1. During the period of onset a 
tuberculous focus develops in articular bone; this focus may or may not be 
preceded by one in synovial tissue. 2. During the destructive phase articular 
dissolution tends to occur, general decalcification is always present, and 
abscesses are sometimes seen. Eventually destruction ceases and the next 
phase begins imperceptibly. 3. The quiescent phase is not characterized by 
any particular clinical signs. 4. The period of repair is characterized by in- 
creased bony density, calcification of aity bony abscesses present and subse- 
quent bony ankylosis. 

[Ankylosis rarely occurs unless the joint is secondarily infected. One of us, 
A. J. K., has not seen it in a proved case of tuberculous arthritis except in the 
spine. — Ed.] 

Diagnosis. The diagnosis rests chiefly on the development of rather 
characteristic clinical and roentgenographic features, the latter being more 
important than the former.®®® Some physicians considered the various ac- 
cessory skin and conjunctival tests of doubtful value®®®; others considered 
them useful. In all of the cases finally accepted by Whitaker as tuberculous 
results of Mantoux tests were positive. A standardized technic is impor- 
tant: negative results are more significant than positive; a condition asso- 
ciated with a repeatedly negative result is nontuberculous. Removal of a 
piece of articular bone or synovial tissue, examination thereof by microscopy 
and injection into guinea pigs still remain the only strictly accurate method 
for early diagnosis. But its routine application to hip joints was abandoned 
by McMurray because of the risk of permanent sinuses. 

Treatment. Prophylactic therapy is of the greatest importance. In 
Australia most cases are caused by human, not bovine, strains of tubercle 
bacilli. A definite contact between the patient and a person with open pul- 
monary tuberculosis was established in 50 per cent of Whitaker’s cases. In 
infantile tuberculous arthritis contact was almost always between the infant 
and a “ parent just home from a sanatorium.” Such contacts must be pre- 
by public health authorities. 

Since tuberculous arthritis is merely a local manifestation of a consti- 
tutional disease its treatment must be (1) constitutional and (2) local, 
mndaniental features of constitutional therapy include rest, fresh air, sun- 
•gbt, diet therapy, and removal of septic foci.'®^’ ^®-® Artificial stimulation 
of bodily resistance was considered valueless (Whitaker). According to 

olvin, adequate constitutional treatment cannot be obtained in general hos- 
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pitals, but only at special open-air hospitals where proper constitutional and 
local therapy can be combined. Recently physicians have expressed a grow- 
ing conservatism as to whether the most successful local therapy involves 
use of surgical or nonsurgical procedures. Current reports again indicate 
an increased appreciation of the value of conservative, i.e., nonsurgical, 
methods. 

Cases of tuberculous arthritis at any stage were not considered suitable 
for hydrologic spa therapy,®®* or for synovectomy.*®® 

Tuberculous Arthritis; Special Localizations 

Tuberculous arthritis more commonly al¥ects lower extremities of chil- 
dren, upper extremities of adults. Involvement of upper extremities is 
about seven to nine times less common than that of lower extremities but is 
more severe and destructive (Steindler). 

Shoulder. Tuberculous arthritis of a shoulder is rare; it affects adults 
(generally aged 40 to 50 years) four times as often as children. The sy- 
novial bursa of the biceps is a common primary source of infection. 
Steindler recognized two types: (1) a fungus synovial type present in 25 
per cent of cases and (2) a primary osseous type. The latter was sub- 
divided into (a) caries sicca and (b) fungus osseous type. The caries sicca 
type of tuberculous arthritis was the more common, and was characterized 
by dry destruction of cartilage and subchondral bone, atrophy of adjacent 
muscles, no articular swelling, a tendency to slow spontaneous fibrous anky- 
losis. Because of the last, end results were more favorable. The fungus 
osseous type was associated with granulomatous proliferation, marked swell- 
ing, abscesses (in a third of cases) and sinus formation. Its treatment is 
more difficult. Incision and drainage of abscesses give only temporary im- 
provement. Resection is indicated occasionally, but operative fusion is 
generally necessary (with the arm in position of about 30 to 50 degrees 
abduction and forward flexion), and usually results in solid fusion of a pain- 
less joint with a fair range of motion of the shoulder at acromioclavicular 
. and sternoclavicular joints. 

Elbow. Tuberculosis of this joint is not uncommon and affects two 
adults to one child. Steindler recognized types and subtypes as in tuber- 
culosis of shoulders, and noted abscesses in a third of his cases. Healing 
with full mobility occasionally occurred, more often in children than in 
adults; hence conservative treatment (long immobilization until the disease 
becomes inactive, then mobilization) is more applicable to the former. Sur- 
•gical treatment is generally necessary. Arthrotomy is usually inadequate. 
Fairly early fusion of the joint in a suitable position gives best results.®®® 

Wrist. This joint is affected more often than shoulders, less often than 
elbows, more often in adults than children. It is commonly associated with 
tuberculosis of adjacent flexor tendons and of lungs. Surgical therapy is 
indicated if roentgenograms indicate progression of the disease after two 
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or three months’ immobilization of the wrist in a plaster splint. Total re- 
section was considered superior to partial resection. Incision and drainage 
were considered useless, amputation rarely indicated. 

[By some, early arthrodesis is considered the best. — Ed.] 

In tuberculosis of joints of upper extremities, Steindler considered results 
of surgical treatment superior to those of conservative therapy. 

Knee. In treating tuberculous arthritis of a knee joint by arthrodesis 
the patella offers a practical source from which a bone graft may be obtained. 
Meng described a new method for this procedure. 

Spine. A careful “ unprejudiced ” 10 year test was made by Finkel- 
stein, Greenberg, Jahss and Mayer to determine the relative value of surgical 
and conservative treatment of tuberculous spondylitis, to answer specifically 
the question: “ Does the [fusion] operation shorten the course of the disease 
and prevent deformity ? ” One group of 26 patients was treated by fusion 
(Kleinberg method once, Hibbs method three times, otherwise the Albee 
method). The other group (17 patients) received “purely conservative 
measures ” (complete rest on frames or plaster shells, the best of food, sun- 
light, fresh air, and in a few cases special measures such as tuberculin 
therapy, liver meal, splenic extracts, etc.). The two groups were closely 
parallel as to age of patients, duration, severity and location of disease. 
Strict criteria of “ cure ” were laid down. The surgical group required 40 
per cent more time (average 1215 days) for their cure tlian the nonsurgical 
group (average 876 days). Apparently fusion operations prolonged, rather 
than shortened, the course of the disease. Despite firm fusions the patho- 
logic process in the vertebrae themselves was apparently uninfluenced. Ab- 
scesses developed in 20 per cent of the surgical, in 18 per cent of the other 
group. Operation did not prevent paraplegia which occurred in four cases 
of each group. In spite of “successful fusion” recurrences occurred. 
Spinal deformity appeared to progress equally in both groups. 

In conclusion the investigators were “ impressed not only by the ineffec- 
tiveness of the fusion operation but by our ineffectiveness as physicians. 
An average of 876 days of care for patients not operated on is a high figure ” 
which confirms experiences of others and shows how little can be done to 
hasten healing. “ We are compelled to admit that tuberculosis of the spine 
IS a chronic disease which runs its course, little influenced by the efforts of 
the orthopedic surgeon. This should act as an incentive to the development 
of more effective methods of treatment.” 

[These results are contrary to the experience of one of us, A. J. K. Furtlier 
studies on this problem are needed. — Ed.] 

Hips. Location of the primary articular tuberculous focus in 82 cases 
of tuberculous hips was noted by Hatcher and Phemister. The disease be- 
gan in childhood in 70 cases, in adult life in 12 cases. Of children, the 
pnmaiyr focyg q£ femur in 14 cases, in the ilium in 10, 

>n t le ischium in 2, unlocated in 44. In no case was it in the head (epiphy- 
sis) of the femur. In other hematogenous infections also the femoral 
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capital epiphysis seems to be immune as a site of primary focus; this im- 
munity seems to be dependent on the blood supply of the femoral head. 
The primary focus of the 12 adults was in a greater trochanter in two cases, 
in the ilium in one, unlocated in nine. 

Tuberculous hips are uncommon in Australia, especially in South Aus- 
tralia where there have been less than 100 cases in 20 years (Betts). 

Details of treatment were reviewed (Betts; Colvin; McMurray; Whit- 
aker). The essence of treatment is complete, uninterrupted, prolonged fixa- 
tion of the joint by surgical or nonsurgical means, fixation being continued 
until the disease becomes clinicallj'^ and roentgenographically inactive. Ar- 
ticular destruction results chiefly from increased intra-articular pressure due 
to weight bearing and muscle spasm. [Is not articular destruction due to ero- 
sion of bone by tuberculous granulation tissue? — Ed.] These factors can be cor- 
rected by treating the patient in recumbency and relaxing muscle spasm 
by complete articular fixation. Tlie method of fixation chosen may vary. 
Current writers unanimously favored prolonged trial of nonsurgical methods 
and the use of surgical operations only late in the disease when conservative 
therapy had failed definitely. 

[One of us still believes that early surgical fusion of tuberculous hips is generally 
indicated. — Ed.] 

For nonsurgical fixation the splint or frame used must be rigid enough 
to fix the joint but must permit access of sun and air to the joint, applica- 
tion of dressings to sinuses, and general nursing care without alteration of 
the joint’s position. During the period of treatment in recumbency use of 
a Jones abduction frame was favored by Betts, Colvin, and McMurray; a 
bivalved plaster spica with subsequent use of a Bradford frame was favored 
by Whitaker. Colvin also used traction. Time required for treatment in 
recumbency varied from 1.5 to 2 or 3 years in McMurray’s cases. Evi- 
dences of inactivity of the disease are absence of fever, pain and formation 
of abscesses, improved general health, and bony recalcification.”'‘® When 
the disease becomes inactive ambulatory therapy is indicated. Fibrous anky- 
losis generally results unless secondary infection occurs, in which case bony 
ankylosis may ensue. If the latter occurs, no external support may be neces- 
sary during' “ ambulatory treatment.” Otherwise some external support is 
generally required unless the presence of short, stout, wide, fibrous ankylosis 
has produced as “ sound ” an ankylosis as a bony one. Some physicians 
used plaster, a leather case or single Thomas splint others used a walking 
spica or a double Thomas splint.®®’ Such conservative ambulatory treat- 
ment should be continued for at least 18 months. If a sound ankylosis has 
not occurred, then and only then should surgical methods be considered. 
The likelihood of a sound or unsound ankylosis can be predicted by certain 
roentgenographic features.®-'® Conservative therapy has been reported to 
produce sound ankylosis in hips in “ at least 70 per cent of patients,” ®®® and 
in “the majority’’ of cases.®®’®®* 

The following results from conservative therapy were noted. In Col- 
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vin’s series successful results were obtained in 21 per cent of cases with 
sinuses antedating treatment, and in 58 per cent of those without sinuses. 
Sound ankylosis resulted in 22 of Betts’ 31 cases. AVhitaker obtained bon)" 
ankylosis in 40 per cent, “ presumptive ankylosis” in 55 per cent, no anky- 
losis in 5 per cent. The disease lasted an average of at least five or six 
years. Disadvantages of conservative therapy are that it is costly in time 
and money and is occasionally ineffective. 

[Unfortunately some tuberculous hips “ soundly ankylosed ” by fibrous tissue 
flare up later and require arthrodesis. — Ed.] 

Surgical procedures in vogue are (1) intra-articular arthrodesis (“gen- 
erally unsatisfactory”)®®®; (2) extra-articular arthrodesis; “more satis- 
factory”; (3) the combined method (preferred by McMurray) ; (4) pro- 
duction of a pseudarthrosis (valuable for elderly patients) ; (5) corrective 
operations, e.g., various forms of osteotomy (preferred by Betts). There 
is no urgency in the matter of surgery.®®* Sometimes a “ successful ” early 
fusion operation may be actually harmful by retarding collapse and closure 
of the bony cavity produced by osseous destruction. Disadvantages of sur- 
gical therapy are that there are definite chances for death therefrom or for 
secondary infection, sinus formation or unsuccessful fixation thereafter. 
“ Operation does not help to control or diminish joint dissolution ” (Whit- 
aker). 

[In this some of us do not agree. — Ed.] 

Tuberculous Rheumatism 

According to Najib-Farah genuine acute rheumatism (i.e., rheumatic 
fever) and Poncet’s tuberculous rheumatism are often mistaken for each 
other. In five “ typical cases ” of Poncet’s rheumatism the plasma bilirubin 
concentrations varied between 0.1 and 0.3 mg. per cent; in “genuine acute 
rheumatism ” the concentrations were always higher, a point of diagnostic 
significance. 

[These are very low figures for plasma bilirubin; the method used for their esti- 
mation was not stated. No clinical data were given to clarify the supposed entity of 
tuberculous rheumatism, one not accepted in the United States. — Ed.] 


Pneumococcal Arthritis 


Pneumococcal arthritis is rare,® and will probably become rarer if the 
promising results from use of the newer sulfonamide compounds are con- 
rmed. No cases of pneumococcal arthritis were noted among the numer- 
ous cases of pneumococcal infections treated recently with sulfanilamide or 

sulfapyridine. 


'arlier reports “ indicated that sulfanilamide had slight but definite pneuniococ- 
(f ! ^ P’'operties. In some cases the drug favorably affected experimental pneumonia 
' 1^II)> human pneumonia (especialh’ type III), pneumococcal meningitis 

i'n'^ ^I’scess (type V), septicemia (type 11), and otitis media ("type III). But 

'cr instances similar conditions were not benefited. Further results with sulf- 
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anilamide have been generally disappointing. Beneficial effects have been ascribed 
to the drug in the treatment of experimental pneumonia (types III and VII),2o» 
experimental pneumococcic meningitis (types I and human pneumonia (types 

I to IX) 11®- 821- 1®8®,- but especially in treatment of the usually fatal pneumo- 

coccic meningitis. Recovery in 14 cases of the last disease (from various types of 
pneumococci) was reported.^!- aia, loss Some physicians noted no effect in other 
cases of pneumonia n® and pneumococcic meningitis.®!® Long and his colleagues 2®® 
considered sulfanilamide of little value in pneumococcic pneumonia but somewhat 
effective in type IV pneumococcic meningitis. Osgood noted that the drug had a 
slight inhibitory effect on pneumococci (types I, II, III and VIII) in human bone 
marrow cultures but not as much as small doses of serum. Sulfanilamide and serum 
combined had an effect superior to either alone. No justification was found for the 
use of sulfanilamide alone in human pneumonia. The effects of disulon, uleron, and 
septasine on experimental pneumonia (types I and III) in mice were insignificant; 
that of diamino diphenylsulfone was very definite but the drug is too toxic for 
humans.®®® 

Much more striking have been the effects of sulfapyridine. Whitby showed that 
the drug possessed great activity against pneumococci and experimental pneumococcic 
infections of several types, especially types I, VII and VIII, less notably types II, 
III and V. Rapid recovery following use of the drug was noted in many cases of 
lobar pneumonia from various types of pneumococci,®®®- ®®i- ®2®- ®ii and in pneumo- 
coccic meningitis i®® and septicemia.®®® Evans and Gaisford noted a reduction of mor- 
tality from 27 per cent of 100 cases of pneumonia treated otherwise to 8 per cent of 
100 cases treated with sulfapyridine. The drug causes degeneration of the capsule 
of the pneumococci and resulting loss of their type specificity. 

Syphilitic Arthritis and Synovitis: Charcot (Tabetic) Joints 

The various ways in which syphilis may affect muscles, joints and re- 
lated structures were briefly reviewed and the commoner types were dis- 
cussed in some detail.®^®’ 

1. Arthralgia. This affects 5 to 10 per cent of patients with early 

syphilis. Pain arises from an unknown cause, perhaps from mild juxta- 
articular periostitis. Among 8000 consecutive cases of syphilis studied by 
New and Brittingham were 61 (0.76 per cent) of ” inflammation of joints.” 
Pain affected one joint in 7 cases, multiple joints in 54 cases, and was quickly 
relieved by two or three injections of neoarsphenamine. Severe joint pain 
was present but no bony changes, no case of Charcot joint and only one case 
with hydrops (knee) . “ Whether such inflamviatio7i is a true arthritis or 

merely an arthralgia is not important.” 

[We cannot agree to this statement. Not enough details were given for one to 
conclude what type of articular disease was present. — Ed.] 

2. Syphilitic Synovitis or Arthritis. This occurs in only 1 per cent of 
cases of early syphilis, more often in late syphilis. The commonest 
variety is “ Clutton’s joint,” bilateral synovitis with hydrops of knees in a 
congenital syphilitic. It is characterized by marked swelling, slight heat, 
pain and tenderness, no redness and no bony changes even though the con- 
dition may persist for years. The cellular content of synovial fluid is not 
characteristic; total synovial leukocytes number 10,000 to 45,000, and 
relative Ijunphocytosis is present (McEwen and Tliomas). 
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Synovitis may also affect patients with acquired syphilis. Synovectomy 
was considered very useful (Swett), 

[To us synovectomy in such cases seems unwise and unnecessary since antisyph- 
ilitic treatment is generally promptly effective. — Ed.] 

Syphilitic polyarthritis may occasionally occur.®^“ Diagnosis is based 
on the clinical features, lack of response to antirheumatic measures, positive 
Wassermann reaction, and prompt response to antisyphilitic therapy. 

3. Gimimatous Arthritis. This occurs only in tertiary syphilis. Roent- 
genograms may reveal large or small gummatous areas of destruction and 
sometimes secondary osteo-arthritis. An illustrative case was described.®^® 
According to Smith this type “ may often assume the characteristics of 
rheumatoid arthritis with fusiform swelling of fingers, pain, intermittent 
temperature with exacerbations and remissions. It may so closely resemble 
chronic rheumatoid arthritis as to justify serological study of all cases so 
diagnosed.” But McEwen and Thomas never saw a case of syphilitic 
arthritis in which differentiation from rheumatoid arthritis was difficult. 

[Our experience coincides with that of McEwen and Thomas. Monarticular 
syphilis and atrophic arthritis may occasionally coexist. — Ed.] 

4. Periostitis Adjacent to Joints. This may cause arthralgia. An 
illustrative case was described.®^® 

5. Charcot Joint, Tabetic Osteo-Arthropathy. This affects about 4 per 
cent of tabetics; in 75 per cent of cases joints of lower extremities are af- 
fected. The usual features were described: slow or sudden onset of ar- 
ticular swelling and instability, effusions present or absent, variable degrees 
of joint destruction, characteristic roentgenographic and neurologic ab- 
normalities. [The joints are generally painless, occasionally even anesthetic, but 
sometimes somewhat painful. — Ed.] The condition may progress slowly or rap- 
idly. Its exact pathogenesis is unknown. Seven new cases were reported.^®^’ 

’ ^®®® That of Menninger and Carlson tvas very unusual : a case of 

congenital syphilis in a 60 year old woman who at the age of 43 years began 
to develop multiple tabetic arthropathies (a hip, a lumbar vertebra). 

.The treatment of Charcot joints is usually unsatisfactory. Antisyph- 
ilitic therapy is not effective. Mechanical supports are generally prescribed. 
McEwen and Thomas reported some success with fusion operations in cases 
)vith little articular destruction. Operation too often fails to provide a stiff 
joint. An improved technic for arthrodesis of Charcot joints was described 

y Soto-Hall : multiple bone drillings of involved articular bones to improve 
vascularity and osteogenesis; immobilization for four to six weeks by a 
posterior plaster splint ; then a standard arthrodesis. 

[This appears to be a procedure worthy of more extended trial. — Ed.] 

hever therapy does not affect Charcot joints but may be a proplndactic 
measure as it may favorably affect cases of early or late neurosyphilis. Sev- 
cra references will interest those concerned with the present status of fever 
tlierapy for syphilis.’"’ ®^’’ "®®’ ®®‘’ ®®® 
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6. Rarer Forms. Some rarer, less certain forms of supposed syphilitic 
rheumatism were noted, including that of a young woman with severe 
syphilitic osteolytic lesions of bones, especially radius and ulna, severe tender- 
ness and pain in muscles, bones and joints, and extreme muscle atrophy; 
antisyphilitic treatment rapidly relieA'ed the symptoms (Newman and 
Saunders). 

Brucellosis, Undulant (Malta) Fever 

Incidence. From 1930 to 1937 inclusive 14,938 cases of brucellosis with 
597 deaths therefrom were reported in the United States (2,497 cases with 
58 deaths in 1937). Yearly figures were reported for each state. “The 
total number of cases actually occurring is undoubtedly much larger than 
that reported.” These totals, published by the United States Public Health 
Service are slightly higher than the unofficial totals collected by physicians 
and reported in previous Reviews. Studies on the incidence of the disease 
were also reported from Connecticut,®'^^ Pennsylvania,®"®’®®^ Vancouver,"'^^ 
England,"®®’ Scotland, ®‘’ ®" Malta,®^® and Egypt.®^’ ®®'’ ^®®® 

Clinical Data. Several short general reviews of the subject appeared.®®’’ 
235, 289, 748 'ppg iucubatiou period of the disease varies from one week to 
not less than four months (Hardy, Frant and Kroll), The new cases illus- 
trated again the protean symptoms of the disease. Commonest symptoms 
were fever of varying severity and duration, chilliness, fatigue, weakness, 
sweating, malaise, headache and generalized aching. Any of these symp- 
toms can be dominant, with others slight or absent. Leukopenia generally 
is present, occasionally leukocytosis, with relative monocytosis. Because of 
the vague general symptoms the disease, when acute, is commonly misdiag- 
nosed as influenza, or when chronic, neurasthenia or tuberculosis. Some- 
times the disease produces more discrete symptoms : pneumonia, meningitis, 
iritis.®®’ ®®® Postmortem studies are of interest because they are rare : those 
in two cases were reported.®®’ ®®® 

Symptoms Referable to Muscles and Joints. As previously, certain 
writers ®®®’ ®'®’ ®®®’ '”® have again stressed the frequency of actual arthritis 
(acute or chronic) as a common feature of brucellosis, but a careful review 
of current reports leads to the conclusion that a true arthritis rarely occurs 
although arthralgia and myalgia are common symptoms. Of the Abbotts’ 

1 1 patients seven had general aching, backache and neckache and one “ ex- 
treme joint pains.” Two authorities (Evans"®®; Dalrymple-Champneys) 
noted “joint pains ” and “ pains in limbs ” not infrequently but did not men- 
tion true arthritis as a feature. Patients with “ pains in back and joints,” ®®® 

“ muscle and joint pains,” "®®’ ®®® “ cramp-like pains in muscles of arms and 
legs,” “ severe joint pains ” (in one of 28 cases), "°° “ sciatica ” (in one 
of 20 cases),'®® and “rheumatic pains in joints ” '®'’ ■®® were noted. But 
these were not constant features and many patients apparently experienced 
no joint or muscle pains.®""-®"®’ '®® A previous diagnosis of “rheumatic 
fever ” in one case and “ septic arthritis ” in another became obviously un- 
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tenable to Dolman. Arthritis was a major complaint in 12 of the 100 cases 
of Schmidt and Dorsey (Oklahoma). In a few of the cases of Passarelli 
and Sloan “inflammatory joints” were noted: “General muscle and joint 
pains are common, and joint involvement resembling that of rheumatic fever 
is not uncommon.” But they are not definitely responsive to salicylates. 
Newman himself had “ probable undulant fever ” ; for the next 20 

years he suffered periodically from attacks of muscle, joint and nerve pain 
which affected a sciatic nerve, a shoulder, sometimes many joints. Attacks 
of pain and stiffness recurred for two to three days every three to four 
weeks, were unrelieved by removal of foci, but relieved when at long last 
treatment for brucellosis was begun. “ If the physician will round up his 
chronic complainers and neurotics, especially those complaining of neuralgia 
and arthralgia, and apply modern methods of diagnosis he will be shocked to 
find how many really have the disease [brucellosis] .” 

[In some such cases of myalgia, arthralgia and fatigue a diagnosis of “ primary 
fibrositis ” might be entertained, hut the differentiation should not be difficult. In 
primary fibrositis there is no fever, no characteristic leukopenia, and the sedimenta- 
tion rate is practically always normal. In brucellosis there is usually some fever 
and sedimentation rates are generally abnormal. — Ed.] 

That brucellosis commonly masquerades as chronic atrophic arthritis is 
the idea again expressed by a few physicians in the Southwest. Thus Mc- 
Intire (Texas) wrote: “Brucellosis is one of the many causes of chronic 
arthritis. Two patients reported who had rather extensive atrophic ar- 
thritis with complicating hypertrophic changes. Both patients had strongly 
positive tests for brucellosis; both were extremely sensitive to the intra- 
cutaneous test.” [It is likely the arthritis was quite unrelated to the brucellosis. 
No evidence was given that the arthritis responded to antibrucellosis therapy. — Ed.] 
Reed and Goldfain noted five patients with recurrent iritis, three of whom 
had rheumatic symptoms, the syndrome being due presumably to brucellosis. 
[Iritis sometimes complicates cases of atrophic arthritis. — Ed.] One patient had 
Marie- Strumpell spondylitis ” with irritation of an eyeball recurring “ since 
he began to have his serious symptoms of arthritis.” Another patient had 
recurrent lumbago and iritis; a skin test for brucellosis provoked both com- 
plaints. Another patient had muscle and joint aches, fever, malaise and 
intis, later “ subacute synovitis ” of a knee and ankle. In all these cases 
laboratory tests indicated the presence of brucellosis. In the last case the 
arthritic symptoms disappeared, once under nonspecific therapy, later after 
specific vaccine therapy for brucellosis. 

hifty cases of “ apparent rheumatic and arthritic disease ” were tested by 
Goldfain^'® (Oklahoma) for brucellosis. [The terms “rheumatic and ar- 
t '’’ibc seem to have been used rather liberalh’- as among the 50 cases there were six 
o psychasthenia ’’ or “ psychoneurosis ” and one of “ chronic choroiditis.” These 
are not rheumatic diseases.” There were 19 of “atrophic arthritis.” 10 of “hyper- 
trophic arthritis,” 8 of “ fibrositis,” 3 of “ psychoneurosis or psychasthenia and 
fibrositis, 2 of “sciatica,” one of “ankylosing spondylitis." — Ed.] Fourteen pa- 
tients gave “ positive agglutination tests” (titers unstated) ; 36 had positive 
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reactions to skin tests of mild to severe degree; mild to marked opsonophago- 
cytic activity of blood was present in all cases. It was concluded that 31 of 
these patients with apparent rheumatism actually had “ active brucellosis in 
addition to other diagnoses.” Arthralgia was present in all 31 cases, back- 
ache in 90 per cent, neuritis and neuralgia in 48 per cent, myositis in 32 per 
cent, spondylitis in 6 per cent, “ persistent joint stiffness ” in 26 per cent. 
It was inferred that these symptoms were expressions of the brucellosis. In 
another group of 157 patients “ the great preponderance of whom were suf- 
fering with rheumatic disease” (apparently 80) 51 per cent were given a 
diagnosis of brucellosis by Goldfain®"® on the basis of similar laboratory 
tests. Of 23 patients adequate^ treated with Brucella bacterin 90 per cent 
were improved or cured. Admittedly results may have been due to non- 
specific protein therapy. 

[These reports have failed to prove that the rheumatic symptoms were actually 
due to brucellosis, or for that matter, that active clinical brucellosis was present. Ap- 
parently in the Southwest, especially Oklahoma, latent brucellosis is quite common. 
Perhaps a similar number of patients with any chronic disease might show a similar 
percentage with “ positive ” results to tests for brucellosis. Either the Oklahoma 
strains of Brucella are peculiarly arthrotropic or these cases represent the coincidental 
relationship of chronic rheumatism and latent (unrelated) brucellosis. In the light 
of most reports we are not convinced that true acute or chronic arthritis is commonly 
due to brucellosis. Previous Reviews have noted rare bona fide cases of specific joint 
and muscle lesions from brucellosis. — Ed.] 

Diagnosis. Tlie significance of laboratory methods used to confirm the 
clinical diagnosis was again discussed. Opinions differed as to which of 
several tests is the most reliable. 

Agghitimtion Tests. In the University of Pennsylvania Hospital and in the Cook 
County Hospital, Chicago, a titer of 1 :80 or over is considered positive.®^®’ A 
positive agglutination reaction in dilution of 1 :40 or higher was considered the most 
reliable sign of infection by Evans, Robinson and Baumgartner. A reaction at this 
titer does not often occur in cases with no history of brucellosis. [At The Mayo 
Clinic titers below 1:160 are usually not considered significant; in all cases titers must be 
interpreted in connection with clinical data. — Ed.1 Agglutination reactions at a titer 
of 1 :40 were obtained for 3.2 per cent, of 1 :80 for 1.6 per cent of 316 persons ill 
with other diseases, for none of 26 healthy subjects.®®® Of 5000 blood serums 
routinely submitted for Wassermann tests in a general hospital (Denver) 51 showed 
brucellosis agglutinins at titers of 1 :25, 9 of 1 : 100, a total of only 60 or 1.2 per 
cent.®®® Of 170 apparently healthy children none had positive reactions (titers 1 : 20 
to 1:100).®’'^ But a negative reaction (i.e., a titer below 1:40) does not prove the 
absence of the disease; almost half of the chronic cases react negatively.®®® Further- 
more, in acute cases the test may not become positive until after three weeks of dis- 
ease.®®® Infected guinea-pigs show agglutinins tlie ninth day.^''® An improved tech- 
nic, using stained antigens, was reported.®®® 

Skill Tests. These were considered the most reliable by some ®®®- ^®®' ®®^’ ®^® but 
less reliable than agglutination tests by others.®®® In one series positive skin reactions 
were found in 93 per cent of patients who had had brucellosis, in 61 per cent of those 
witli chronic brucellosis, in 14 per cent of persons sick otherwise and in 11 per cent of 
healthy persons.®®® False positive reactions occur not infrequently (in 18 per cent) 
among tuberculous children.®'^ Among 491 patients in a general hospital 12 per cent 
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had positive reactions.^®- Tests with heat-killed vaccine produce more severe reac- 
tions than those with brucellergin. Using the latter, positive reactions were found in 
9 per cent of 7122 Kansas City school children; the percentage incidence of positive 
tests increased with age.®^ 

Opsonophagocytic T est. Evans found this test practical but one to be inter- 
preted carefully. But she and her colleagues found it the least reliable of the 
specific tests because of frequent false-positive results (weakly positive in 22 per 
cent, strongly positive in 9 per cent) among persons ill of other diseases. Because 
they found strong positive reactions in cases of chronic brucellosis and weak or 
moderate reactions after recovery tliey could not confirm the opinion of others that 
strong reactions indicate immunity and weak reactions indicate infection. In this 
opinion Keller, Pharris and Gaub concurred. Cain described an improved stain 
technic for the test. 

Clinical and animal experiments by Welch, Wentworth and Mickle indicated that 
sulfanilamide markedly increases opsonophagocytic activity for Brucella organisms. 
In animals the average percentage of cells showing marked phagocytosis before treat- 
ment with sulfanilamide was 20, after treatment 97. Curiously also, in three of five 
human cases of brucellosis agglutination tests gave negative results before adminis- 
tration of sulfanilamide and positive results afterward. 

Cultures. “ There is no reliable test to detect chronic brucellosis. Brucella 
infections occur in which all three specific tests give negative results. The only proof 
of brucellosis is the cultivation of the organism — a difficult and time consuming pro- 
cedure” (Evans, Robinson and Baumgartner). In this connection the case of chronic 
brucellosis of 25 months’ duration studied until death by Menefee and Poston is of 
great interest. Repeated skin, agglutination, and opsonophagocytic tests gave nega- 
tive results. Cultures of blood, urine, stool and sputum were also negative for 
Brucella organisms but Brucella suis was isolated before death from enlarged lymph 
nodes and the gall-bladder, and after death from liver, spleen, testes and numerous 
lymph nodes. Poston described methods used in obtaining cultures. 

[This case suggests that if one has good clinical grounds for a diagnosis of brucellosis 
unsupported by the usual laboratory tests, biopsy and culture of lymph nodes (if enlarged) 
are indicated.— Ed.] 

Treatment of Brucellosis 


Serums and ” Specific” Vaccines. Five patients, ill from 1 to 13 
months, were given pol}o^alent antimelitensis serum from cattle immunized 
to Bacillus abortus and melitensis ; all five made a complete recovery within 
three weeks and remained well (Flippin).®'^ Results with Foshay’s serum 
and vaccine seemed “ excellent ” to Newman in January, “ encouraging 
but not perfect ” 11 months later.'^®^ [No details were given. — Ed.] Mclntire 
considered Brucellin, a filtrate of a broth culture of Brucella organisms, 
superior to Foshay’s and other vaccines. Others were not impressed with 
me value of serums and vaccines.®’ 

'typhoid Vaccine. Fever reactions with typhoid vaccine seemed useful 
m two cases of Herndon and three of Etter. 

"ever Therapy. This therapy gave Newman “ encouraging results ” 
( 0 details). In two acute cases so treated recoverj'^ was prompt, but relapse 
occurred in one.'®' Of nine patients of Prickman, Bennett and Krusen, 
were cured after 5 to 22 hours of artificial fever. Similar cures Avere 
00 ed in 8 of 9 unpublished cases treated by others, and in 2 of 3 published 
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cases: a total of 17 cures (81 per cent) in 21 cases. Fever therapy must 
activate man’s protective mechanism against the germs since sustained tem- 
peratures of 107° F. do not kill Brucella abortus in vitro. 

Chemotherapy. The Abbotts gave from 2 to 13 intravenous injections 
of metaphen (each 10 c.c. of a 1 : 1000 dilution) in 10 cases; “ in most of 
them there was a relatively prompt decline in temperature and improvement 
in symptoms.” Fouadin (trivalent antimony compound) “ cured ” one pa- 
tient (Thomson) but not two others (Manson-Bahr ; Punch). 

Sulfanilamide appears to be the most promising remedy. Striking re- 
coveries followed its use in eight cases treated in Europe during 1936 to 

1937 (listed by Blumgart). Analysis of some of these reports suggests 
that the patient may have been entering a period of remission or recovery 
Avhen treatment was begun (Sheppe). But even so, further experience 
seems to indicate that the drug is truly effective. Twenty reports during 

1938 gave results from sulfanilamide in 60 cases of acute and chronic brucel- 
losis: 52 (87 per cent) Yvere “cured,” generally promptly within four to 
seven days. The largest series of cases (20) was tltat of Newmann. He 
first gave prontosil intramuscularly (5 c.c. on alternate days) to four pa- 
tients. None Yvas benefited, probably because the doses were small. Then 
to 16 patients he gave sulfanilamide orally (to children four “tablets,” to 
adults six “ tablets”) daily for eight or more days: 15 were cured in from 2 
to 20 (average 7) days ; only one failed to respond. The only other failures 
were in 2 cases of Herndon in which small doses were given, and in one case 
of O’Reilly in which only 90 grains in four days were used. Cures were re- 
ported in five cases each by some,®’®’ ®®®’ in three each by others,®’^’ in 
two each by others,®®®’ ®®’’ ®®®’ ®®’ and in one case each by several.®®’ ®®®’ ^®®’ 

580, 781, 858, 058 niost cases sulfanilamlcle was used alone in oral doses 
ranging from 60 or 75 grains daily for about nine days to 35 grains daily 
for about ten days. SeY’eral physicians prescribed 60 grains daily for seven 
to ten days. The use of fairly large doses was advocated by Stern and 
Blake and by Welch, Wentworth and Mickle (e.g., daily dose: 90 grains for 
five days, 120 grains for five, 60 grains for three). But rapid results were 
sometimes noted from smaller doses: fever disappeared within 36 hours in 
a case after administration of 105 grains (Stern and Blake) ; a patient of 
Traut and Logan, critically ill, jaundiced and in stupor, was given a trans- 
fusion, and 30 grains of sulfanilamide daily, and became afebrile in 48 hours. 
The combination of sulfanilamide (oral) and prontosil soluble (subcutane- 
ous) was used by some.®®’’ ■‘®®’ "®’’ ®®® Usually only one course of medication 
was required; occasionally relapses occurred but prompt response followed a 
second course.®’®’®®® Hence some*®®’®®® recommended the routine use of 
one to three follow-up courses, each a week long, within two or three months 
of the “ cure.” 

Studies by Francis suggested that Brucella abortus in vitro is much more 
susceptible to sulfanilamide than Streptococcus pyogenes. That the drug 
seems to increase opsonophagocytic activity markedly has been mentioned.’®’® 
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“ Prosepticine ” (benzyl sulfanilamide : 0.75 to 1.5 gm. daily for seven days) 
was used by Bevan to cure one case in a child 5H years old. 

Prophylaxis. Any solution of the problem of undulant fever which pro- 
tects man but ignores the vast economic problem of Bang’s disease in cattle 
is but a makeshift remedy. Universal pasteurization is an artificial barrier, 
not always practicable and won’t be attained in our lifetime (Anderson)."® 
Measures to prevent the spread of the disease among cattle and to protect 
dairymen, butchers and veterinarians were discussed."®’ The disease 

can be spread, not only by unpasteurized milk, but by butter, cheese and ice 
cream made from such milk.”^® 


Typhoid Arthritis : “ Typhoid Spine ” 

Typhoidal involvement of the spine is said to occur only once in 1800 
cases of typhoid fever. It is now quite rare. Swart reported a case in 
which osteitis developed rather than an osteomj’^elitis : destruction of the in- 
tervertebral disk between the second and third lumbar vertebrae, and the 
adjacent borders of the vertebral bodies. Spinal symptoms began two 
months after the onset of typhoid fever, one month after convalescence there- 
from. Recovery was expedited by traction in hyperextension on a convex 
frame ; later a hyperextension cast, then a Taylor brace were used. Supports 
were discarded at the end of eight months; the patient “was apparently 
completely -well in one year.” 


Meningococcic Arthritis 

An interesting synopsis of the literature on this condition from the time 
of Welch (1810) was presented by Schein who reported 23 new cases. The 
incidence of articular lesions in meningococcic infections has varied from 
4.8 to 20 per cent in different epidemics; it was recently 7.7 per cent at 
Bellevue Hospital. Articular lesions were classified thus ; ( 1 ) an early, 
often premeningitic, polyarthritic or arthralgic form; (2) the usual post- 
meningitic monarticular form; (3) a type resembling serum sickness and 

(4) occasional postmeningitic spondylitis. Intermediary and atypical forms 
abound. 


Type 1. In tliese cases the mortality is high but there is scant articular involve- 
ment. When it does occur, it may be ip the form of polyarthritis or polyarthralgia re- 
sembling rheumatic fever or gonorrheal “ rheumatism.” It occurs either during the 
rst few days of the general infection or may antedate it. If the latter occurs, diag- 
nosis IS especially difficult. Joint symptoms are often transient and are due to peri- 
‘ r icu ar and intra-articular petechial hemorrhages. Sjmiptoms may include severe 
pain marked redness, tenderness and spasm; swelling is slight or absent. It is as- 
ocia e often with a severe hemorrhagic skin rash and a fulminating severe infection, 
le general prognosis is poor; that of joints is good. 

Hie iisual type is that of true meningococcic arthritis with gross articu- 
occa 9’’^ joint is usually affected alone or dominantly. Symptoms appear 

thev^'°*'^ii' days before, the onset of the general infection, but 

. usua \ appear after the fifth day of the general infection. There is usually a 
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marked purulent articular effusion in which meningococci are often found, but there 
is relatively little pain, redness, tenderness or spasm. Synovial fluid contains excess 
polymorphonuclears and protein. In this type the general disease is less severe and 
the mortality lower than in type 1 ; the general prognosis is good but that for the 
affected joint is poor. Contrary to previous observers Schein frequently noted irre- 
parable articular damage in adults, but not in children under 12 years of age. 

Type 3. Included are cases of mild articular involvement due to or resembling 
serum sickness. Symptoms appear after the sixth day of the general disease, and 
one or several joints are affected with serous arthritis ; cultures of joints are negative. 
Pain, redness, swelling, tenderness and spasm are all moderate. There may be an 
urticarial or erythematous skin reaction. If this type of meningococcic arthritis oc- 
curs in the second week of disease about the time when serum sickness frequently 
occurs, differentiation is difficult but not particularly important because either type 
of articular reaction (type 3 or serum sickness) is fairly mild and the prognosis ex- 
cellent. Schein concluded that most cases of this type are from the disease, not the 
serum. 

Type 4 {?). A few cases of “post-meningitic spondylitis” have been reported: 
localized osteo-arthritic lesions affecting two adjacent vertebral bodies and their inter- 
vening disk. They may represent a true meningococcal entity, but Schein suspected 
that some such cases result from damage to disks from repeated spinal punctures. 


In the usual (type 2) form the site of involvement in Schein’s cases was 
knee in nine, hand in seven, elbow in six, wrist in five, ankle in four, hip in 
three, and tarsus in one case. Marked destruction affected two elbows, two 
hips, a wrist and a knee. Death, unrelated to joints, occurred in three of th^ 
23 cases. 

Among 191 cases of meningococcic meningitis seen by Bolduan were 16 
of “arthritis” (no details). In Corbett’s case of meningitis (of uniden- 
tified bacterial type) hands, ankles and wrist were swollen and painful. 
Many joints were affected mildly in Lambie’s case of meningococcal bac- 
teremia. 

Treatment. Schein treated the general infection by serum, and recom- 
mended the use of Hoyne’s antitoxic antiserum as a remedy which lowered 
the incidence of complications, including arthritis. Articular lesions were 


treated by aspiration, splinting, occasionally traction. 

Sulfanilamide. Further reports testify to the “ profound effect ” which 
sulfanilamide has on meningococcic infections. Among 205 cases of men- 


ingococcic meningitis (none with arthritis) cited and treated by sulfanila- 
mide alone or in combination with serum,®®’ 


85, 112 , lie, 480, 497, 077, 081 , 712, 8S4 werc ouly 17 deatlis. Whether the drug 
was used alone or not, recoveries were generally prompt and complete, rapid 
sterilization being accomplished. The following figures indicate that sul- 
fanilamide is as effective, indeed perhaps more effective than serum: Of 75 
patients treated by Stevens with serum 43 per cent died; of 17 patients given 
the drug, only 18 per cent died. Banks noted the death of 16 per cent of 
38 patients given serum alone, of 12 per cent of 59 given serum and sul- 
fanilamide, of 6 per cent of 60 given the drug alone. Smith, Maxson and 
Murphey noted a reduction of mortality from 41 to 13 per cent when the 
two remedies were used rather than antitoxin alone. Some physicians con- 
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eluded the combined therapy (drug and serum or antitoxin) was superior 
to the use of either alone; others concluded that sulfanilamide could be used 
alone with confidence in all but the most serious cases. Some gave the drug 
orally, subcutaneously and intrathecally in varying doses according to the 
severity of the disease. Others insisted it was not necessary to give it intra- 
thecally, perhaps not even subcutaneously, the oral use being sufficient.®®^’ 

One of Willien’s patients who failed to recover with $500.00 worth of serum 
given in 41 days was cured in 14 days by the use of $2.00 worth of sul- 
fanilamide. 

Further studies on the inhibiting effect of the drug on meningococci in 
vitro and on experimental infections were reported. 

Persons in attendance on patients having meningococcic infections 
seemed to be protected by taking 45 grains of the drug daily for six days 
(Bickel). Some recommended that it should also be given to carriers.®®^ 

Other sulfonamides. Of 11 patients with meningococcic meningitis who 
received proseptasine, soluseptasine or both, nine recovered.*^*’ ^®^® Six 
cases of meningococcic meningitis (Hobson and McQuaide) and one of 
meningococcal septicemia presenting a picture of “ acute rheumatism ” 
(Dimson) were successfully treated with sulfapyridine. 

[Many physicians now consider sulfapyridine superior to sulfanilamide in menin- 
gococcal infections. — Ed.] 

Fever therapy. A case of meningococcal septicemia hypersensitive to 
serum was cured by fever therapy (Rosenbluth and Stetten). 

Suppurative (Purulent, Septic) Arthritis 

A case of septic arthritis affecting the knee of a child with femoral os- 
teomyelitis was reported (Cutler). Staphylococcus aureus was recovered. 
Orthodox treatment was briefly reviewed. 

Articular Disease Due to Hemolytic Streptococci 

Formerly a fairty large proportion of cases of septic arthritis was due to 
hemolytic streptococci, but since the advent of sulfanilamide this type of 
septic arthritis already seems to be disappearing. Only one instance of this 
complication was noted among many current reports of conditions due to 
these bacteria. In a case of hemolytic streptococcal infection reported by 
Butler acute arthritis of a knee developed; perfect function was obtained 
after the use of prontosil and aspiration. This illustrates again the supreme 
importance of making bacteriologic diagnoses as often and as early as pos- 
sible in all cases of septic arthritis and of course in all cases of septicemia or 
localized sepsis.®*’-’ Bliss, Long and Feinstone described clearly the cri- 
teria for the recognition of the main streptococcal groups. Ph)’sicians who 
are confused by current bacterial terminology will find ffieir paper especiallv 
useful. 

Sjdfanilainidc. Further studies on the mode of action of the drug on 
beta hemolj’tic streptococci were reported.'*’®’ ®®*’ ®°° Tlie drug proved 
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very potent in saving animals Avith experimental hemolytic streptococcal 
meningitis/-’ Even when local lesions were not fully controlled, the drug 
seemed to prevent bacterial invasion of the blood stream. [Hence the diminu- 
tion of articular complications. — Ed.] Striking results were noted in the treat- 
ment of patients with various hemolytic streptococcic infections, including 
many cases of meningitis, the mortality rate of which has been reduced from 
about 92 to 97 per cent to about 14 per cent (McGinty). These references 
concern the excellent results in er)'sipelas, mastoiditis, otitis, and hemolytic 
streptococcal pneumonia but especially meningitis, all of which diseases for- 
merly were frequent^ the cause of complicating arthritis.®®’ ®®’ ^®®’ 

192, 293, 3CG, 391, 400, 4G1, 515, 575, 627, C77, 845, 913, 042 

A case of anaerobic beta hemolytic streptococcal meningitis was also suc- 
cessfully treated with sulfanilamide.®*® 

Neoprontosil (prontosil soluble) was used orally to treat successfully 
cases of hemolytic streptococcal sore throat, nasopharyngeal carriers, and 
two cases of septicemia intolerant to sulfanilamide (Herrell and Brown). 

Arthritis of Scarlet Fever: Postscarlatinal Rheumatism 

Opinions are still in conflict as to the value of sulfanilamide in scarlet 
fever. Hogarth concluded that it had no effect on fever, toxemia or inci- 
dence of complications. Acute scarlatinal rheumatism affected two of 115 
patients given no special therap}'-, none of 126 patients given serum, and one 
of 114 patients given serum and sulfanilamide (generally small doses of the 
latter). In the three groups the total complications numbered 31, 29 and 25 
respectively. Sako, Dwan and Platou, using larger doses of sulfanilamide, 
noted definitely beneficial results. Complications affected 41 (two with 
“ arthritis”) among 100 patients with scarlet fever not given sulfanilamide, 
but only eight (no arthritis) among a similar number given the drug. How- 
eA’-er, the duration of toxemia was not shortened thereby, hence combined 
serum and drug therapy was recommended. The latter also had a pro- 
phylactic value which antitoxin alone did not. Maxey’s report on changing 
concepts of scarlet fever is of interest. 

Arthritis with Chronic Ulcerative Colitis 

Subacute or chronic arthritis complicates about 4 per cent of cases of this 
disease. For reasons previously’ given some physicians have concluded it 
represents a special entity, not merely a variety of ordinary atrophic ar- 
thritis. A woman in her fifth year of chronic ulcerative colitis first had 
“ recurrent bouts of pain and swelling in practically all the joints of her ex- 
tremities.” Temporarily improved by conservative measures the disease 
progressed slowly until nine years later pelvic abscess and partial intestinal 
obstruction developed. After colectomy tlie intestinal and articular symp- 
toms subsided (Campbell). 
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[Two years later abdominal symptoms were still absent but she experienced an 
acute attack of arthritis which subsided shortly after the use of irrigations to the re- 
maining segment of the colon. — Ed.] 

Preliminary experiences suggested that neoprontosil (prontosil soluble) 
given orally has a beneficial effect on this disease.^®’ Others found 

the oral use of prontosil soluble less effective at least in dogs, than its sub- 
cutaneous use. It was absorbed poorly from the intestines, and concentra- 
tions in blood were relatively low. 


Rarer Forms of Specific Infectious Arthritis 

1. The articular complications of the different dysenteries (bacillary, 
amebic) were considered by Benjafield and Halley, who reported the case of 
a girl with nonsuppurative destructive arthritis of a hip. V arious bacteria 
isolated from the throat were considered insignificant, but pure cultures of 
an organism of the " Flexner dysenteric type akin to Bacillus alkalescens ” 
were repeatedly recovered from feces despite the absence of dysenteric symp- 
toms. The patient whose arthritis had been treated unsuccessfully for 10 
months by immobilization, “ recovered rapidly ” when intestinal antiseptics, 
colon irrigation and vaccine were used. 

2. Bishop reported the case of a child ivith burns on a foot infected with 
Bacillus pyocyaneus. The ankle was drained and apparently healed, but 15 
months later the acute pyarthrosis recurred. From the incised ankle pure 
cultures of the bacillus were recovered. Only one similar articular infection 
(Pinelli, 1927) has been reported. 

3. Micrococcus caiarrhalis {Neisseria catarrhalis) is rarely a serious 
pathogen. Solomon and Tuchewicz saw a woman, aged 64 years, with acute 
arthritis of a knee with much swelling and pain in the joint and leg, also a 
foul vaginal discharge, polyuria and dysuria. Gram-negative intracellular 
diplococci were found in the cervix and naturally thought to be gonococci. 
The morphologic characteristics of Micrococcus catarrhalis and gonococci 
are identical. Similar organisms were grown from the aspirated purulent 
synovial effusion but were proved by various tests and fermentations to be 
Micrococcus catarrhalis, not gonococci. Treatment (aspiration, immobiliza- 
tion, heat, later massage and exercises) resulted in “ complete restoration ” 
of articular function. Curtis (1932) reported a case of bacteremia and 
acute polyarthritis from this organism, 

4. The day after falling out of bed an infant had fever and acute ar- 
t iritis of a hip, wrist and elbow. Therein purulent effusions developed from 
\\ iich Haemophilus influenzae and Corynchacterium xerosis were recoi'ered 
M caver and Sherwood. Roentgenograms of wrist and elbow remained 
negati\e; dislocation of the femoral head occurred and was corrected by in- 
cision and open reduction. Within a month complete motion of affected 
joints was restored. Acute purulent •monarthritis of a knee in an elderly 
'Ionian was noted. Haemophilus influenzae were recovered. 
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This organism can produce pus, and has been the known cause of many 
suppurative processes, notably meningitis. Previously reported have been 
11 cases of hematogenous pyarthrosis with influenzal meningitis and 13 cases 
without meningitis, practically all being in infants. From one to three 
joints were affected in each case. Weaver and Sherwood noted that all 
cases with meningitis were fatal ; in all others, except one, recovery occurred, 
generally with excellent articular function regardless of the treatment used 
(aspiration, incision, lavage and closure of joints; aspiration and injection 
of tripaflavin or Carrel-Dakin solution). 

Rheumatic Fever 

Several useful reviews of the subject appeared, notably a comprehensive 
one by Swift and McEwen on all phases of the disease and an analysis by 
Schlesinger of 1000 cases of rheumatic carditis. The disease appears to be 
notably on the decrease in London.^®^ 

Predisposing Factors. 1. Geography and climate. According to Mills 
“ rheumatic infections, and their resulting disabilities are perhaps more di- 
rectly and completely conditioned by climate and weather characteristics than 
are any other disease states.” Differences in death rate from the disease in 
the northern and southern states of the United States are much less striking 
than the differences in its incidence. Two American regions of greatest mor- 
tality are the Rocky Mountains and higher plateau states to the east, and 
from Iowa eastward to the coast. The survival rate of the ” more vigorous 
people of the north ” seems to be notably higher. Grinnan noted the in- 
cidence of the disease among admissions to a general hospital in Norfolk, 
Virginia, to be 0.25 per cent (compared to 0.9 per cent in New York City). 
Cardiac damage seemed to be less severe; otherwise the disease in Virginia 
was similar to that elsewhere. Altitude seemed a more important factor 
than dampness in France where the disease is more frequent in the higher 
center and east than in the damp west plains, but marked variations were 
seen in the same regions."^® Further reports indicate the widespread nature 
of the disease. 

It is not uncommon in the tropics and is commonly seen in South Africa and 

India.^^°> Among 10,937 cases which came to postmortem examination in 

the medical college hospitals of India, Stott found the incidence of mitral endocarditis 
(largely rheumatic) to be 2.2 per cent, and to be 14 per cent of the cases of circu- 
latory diseases.®-- In King George’s Hospital, Lucknow, India, the " incidence of 
acute rheumatic infection ” was 6 per 1000 medical admissions : 42 per cent were for 
acute rheumatic fever, 52 per cent for acute carditis, 6 per cent for chorea.®®^ In an- 
other Indian hospital the rate was 1.2 per 1000 medical admissions.®*^ The disease 
in India resembles that elsewhere except that its age incidence seems to be extended 
somewhat as compared to Europe, and rashes, chorea, and nodules were rare (Hodge). 

In England Poynton regarded the factor of “ macro-climate ” (rain, mist, fog, 
cloudiness, cold, damp) not as important as that of the " micro-climate ” of the pa- 
tient's home (cold, damp homes, overcrowding, poor sanitation and nutrition). Hill 
stated that climate per se has little influence on the incidence of the disease. Eskimos 
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and Laplanders are remarkably free of it. The factors of crowded, warm rooms, and 
infection spread by “ carriers ” are more important than variations in natural climate. 
According to Edstrom, the incidence of rheumatic fever in Europe is influenced not 
so much by dry or wet climate per se as by the passage of cyclones and anticyclones 
affecting the vegetative nervous system. Of interest in this connection is Poulton’s 
consideration of the effect of wet and dry climates and weather in the causation of 
disease. 

2. Season. Although the incidence of rheumatic fever in England is 
influenced by damp cold, the disease is most frequent in hot, dry years: 
Rowlands reconciled this apparent discrepancy by noting that the disease is 
most frequent after or during marked changes in humidity and temperature. 
The high fall incidence is related to the rapid decrease in temperature and 
increase in humidity. Mills concluded that the seasonal incidence in such 
widely scattered regions as San Francisco, Peiping (China), and Cincinnati 
was related to the storm waves in those areas. Stott noted the seasonal 
incidence in India. 

3. Social and hygienic factors. Although the factor of overcrowding 
was notable, the family income was “ adequate ” in 164 of Daily’s 300 Lon- 
don cases of juvenile rheumatism. Pojmton also frequently saw the disease 
among children who were not poor ; nevertheless, the incidence was less than 
that among the poor. Acute rheumatism was very uncommon among 75,- 
000 adults and juvenile inmates of 60 British mental institutions who were 
well housed, well fed, well clothed, led regular lives, were segregated and 
under constant medical supervision. Tonsillitis, however, was frequent. 
Their ideal “ micro-climate ” was probably responsible for their exemption 
from rheumatic fever (Poynton). 

4. Family, heredity, constitution. In England a hereditary factor is 
present in about, 40 per cent of cases (Poynton). Read, Ciocco, and Taus- 
sig noted the incidence of rheumatic symptoms (chorea, rheumatic fever, 
rheumatic carditis) among the relatives of 33 rheumatic and 33 nonrheu- 
matic children. Rheumatic S 3 miptoms affected 16 per cent of the siblings, 
31 per cent of the parents, 9 per cent of the uncles and aunts, and 18 per cent 
of the grandparents of the rheumatic children, but only 4 per cent of the 
siblings, 8 per cent of the parents, 4 per cent of the uncles and aunts, and 2.3 
per cent of the grandparents of the nonrheumatic children. That such a 
familial tendency was manifest for at least three generations strongly sug- 
gested a constitutional susceptibility to the disease. This does not eliminate 
the possibility that exposure is also an important factor. According to Gib- 
son, rheumatic fever does not behave as a familial disease, although it is 
more prevalent in some families than others ; some factors in the individual 
cn detennine his tendency to the disease. Of interest in this connection 
IS t le report of Morgan and Webster of the occurrence, within two weeks, 
of rheumatic fever and mitral endocarditis in each of identical twins, and 
t lat of Ilolsti and Huuskonen on the frequent appearance of atrophic and 

npertrophic arthritis and rheumatic fever among four generations of one 
family. 
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A common belief in England, recently contested (Brownlee, 1927) is that the dis- 
ease develops more often among blonde and blue-eyed children than among brunette, 
dark-eyed children. Among Daily’s 300 cases, the eyes were gray in 121, brown in 
91, hazel in 53, blue in 35; hair was medium-colored in 115, dark in 96, fair in 80, 
and red in 9. Lack of controls makes such data of little significance, according to 
Findlay. Rheumatic children have a characteristic constitution, according to Dally, 
featured by “ a decreased alkaline reserve in blood, and in urine, a deviation of tlie 
acid base balance in the direction of increased acidity.” 

[No proof for this idea was given. — Ed.] 

In contrast to this view was that of Findlay who stated that the “ pre- 
rheumatic child ” cannot be definitely diagnosed ; indeed, his existence seems 
unlikely : “ the term should be allowed to lapse. . . . There is nothing in the 
make-up of the body, either physical or chemical, which enables us to fore- 
tell the possible development of [rheumatic fever]. One must never forget 
the common environmental conditions of the various members of an indi- 
vidual family as a possible factor in this event.” Contrary to the belief of 
others, according to Findlay, chorea does not particularly affect clever, high- 
strung children, and nervousness, enuresis, and digestive disturbances arc 
not frequent precursors of rheumatic fever. 

5. Sex. Of Daily’s patients, 117 were boys, 183 girls. Most cases in 

India are in men, but this is of no significance, as Indian women receive 

much less medical care than men (Stott). 

6. Age. In current reports the usual age incidences were reported. 

Eigen reported the fatal case of an infant 32 months old : a study of the 

rheumatic pneumonitis and myocarditis present suggested that the disease 
began when the infant was between 18 and 24 months old. “ It is probable 
that first attacks of rheumatic fever frequently occur at a much earlier age 
than has been suspected.” 

General Symptomatology. The symptomatology of the disease in chil- 
dren (juvenile rheumatism) and in adults was again described. 

5S1, 1001, 1012 According to Findlay in juvenile rheumatism only four [com- 
mon] manifestations are unquestionably due to the rheumatic toxin : ar- 
thritis, chorea, carditis, and subcutaneous nodules. None of them alone is 
pathognomonic of tlie disease, but when two or more of them are seen in 
combination or in sequence, then ” the clinical picture is one of the most 
characteristic in the whole domain of pathology.” Contrary to the view of 
many Findlay strongly opposed the view that rheumatic fever ever produces 
meningeal, pleural, pulmonary, or peritoneal infections. He considered ery- 
thema circinatum a rare but true rheumatic manifestation, but not erythema 
nodosum. 

The relative frequency of the various symptoms of the disease as re- 
ported in new series was about as stated in previous Reviews : 

polyarthritis and carditis respectively affected 135 and 122 of Archer’s 150 
patients, whose average age was 18 years. [In several large American series 
of cases the average age of onset of the disease was between six and ten years. — Ed.] 
Articular symptoms were much more frequent among Daily’s juvenile pa- 
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tients than among those of Litchfield. Chorea affected 9 per cent of 
Archer’s patients; it was an early symptom in 1 per cent of Daily’s cases. 
In juvenile rheumatism the clinical picture is often not that of an acute 
febrile polyarthritis with carditis, but that of a low-grade chronic infectious 
process producing fatigue, muscle and joint pains, swollen lymph nodes, fre- 
quent colds, nose bleeds, and so forth, often with few or no laboratory ab- 
normalities (Wolffe and Digilio). 

Contrary to older views, most “ growing pains ” of children are now con- 
sidered not rheumatic, but due to various juvenile orthopedic lesions or to 
the fatigue from hard playing. 

Dally distinguished three types of juvenile “growing pains”: (1) the largest 
group in which nonrheumatic pains often were associated with fatigue, irritability, 
and anemia, or due to postural or minor orthopedic defects (flat foot, knock knee, 
scoliosis) and to debility after severe illness or to psychologic maladjustment; (2) 
muscular or tendinous pains due to chronic rheumatism, not to chronic rheumatic fever 
(sedimentation rates normal or essentially so) ; (3) pains, which are generally articu- 
lar, due to true subacute or acute rheumatic fever; several joints in succession may 
become painful and swollen, and there is usually some fever and an altered sedimenta- 
tion rate. Nonrheumatic pains are more likelj' to be muscular, are generally short- 
lived, but frequently recur over a fairly long period of time. Rheumatic pains are 
more likely to be articular, less recurrent, more persistent, and often severe enough 
to confine the patient to bed for a couple of days. If carditis is to appear, it does so 
fairly soon; one is not left in doubt long (Findlay). 

Excess fever (rectal 109° F.) was the unusual complication which af- 
fected a 40 year old patient of Boone : at necropsy rheumatic valvulitis, cere- 
bral engorgement, thrombi, edema and a small pituitary hemorrhage were 
found. 


Gexer.\l Considerations on the Pathology of Rheumatic Fever 

The general pathologic changes of the disease were described by Col- 
lins as occurring in three phases. The pathologic reactions of phase 1 
occur at the height of activity of the rheumatic process, are nonspecific (dif- 
fuse or petechial hemorrhages into serous membranes, skin, bowel, or lungs ; 
increased capillar)' fragility; regions of focal necrosis in parenchymatous 
organs) and are merely evidences of an intense toxemia. In phase 2 specific 
rheumatic reactions occur ; granulomatous lesions which form in connective 
tissue and later undergo fibrosis develop within a week or so of the rheumatic 
attack, and arc much more frequent than the acute nonspecific reactions. In 
this phase, four different processes regularly participate in varying degree; 
exudation, proliferation of mesenchymal tissues, degeneration of connective 
tissue, and infiltration of leukocytes. Details of these processes were de- 
scribed. Reactions in phase 3 are nonspecific and include changes in organs 
resulting from chronic carditis. 
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Special Clinicopathologic Data in Rheumatic Fever 

1. Cardiovascular System. Of Findlay’s 559 cases of acquired carditis, 
at least 96 per cent were rheumatic in origin. During 1936 in Philadelphia 
357 deaths were reported as certainly due to, and 195 other deaths, as prob- 
ably due to, rheumatic carditis. The mortality rate from rheumatic carditis 
was 17.6 per 100,000 population, excluding the 195 probable cases, or about 
25 to 30 per 100,000 population including them (Hedley).^"® Among per- 
sons under 20 years of age, rheumatic carditis caused more deaths than pul- 
monary tuberculosis, and more deaths than whooping cough, measles, menin- 
gococcal meningitis, diphtheria, scarlet fever and anterior poliomyelitis com- 
bined. In Hedley’s series, the mean age at death in all cases of rheumatic 
fever was 36.5 years. 

To improve the national statistics on this disease, the United Stales 
Bureau of Census has made certain changes in the method of tabulating 
cardiac deaths.^®® 

The incidence of rheumatic carditis among 104,163 students at 86 
American colleges and universities was reported to be 11.6 per 1000 (9.5 per 
1000 men, 14.9 per 1000 women). Hedley^"® reported the statistics from 
individual cooperating institutions. The reported incidence was largest in 
the smaller schools, smallest in the larger schools with well organized health 
services and frequent examinations of students. In the latter colleges many 
tentative diagnoses of carditis were discarded after the use of specialized 
studies not available in the smaller colleges. In other words, the reporting 
of a true incidence depends not so much on case-finding as on the detection 
and proper interpretation of murmurs and other physical signs. 

According to Findlay, if a murmur is located, or has its seat of maxi- 
mal intensity, at the base, it is probably functional, but if the murmur has its 
seat of maximal intensity at the apex and particularly if it is propagated to 
the left, it is probably organic. Schlesinger discussed the significance of 
systolic and diastolic murmurs in juvenile rheumatism at some length and 
stated that both mitral and aortic diastolic murmurs eventually disappear in 
some patients. McKee agreed with this conclusion as a result of his stetho- 
graphic studies on 130 rheumatic children and 105 normal controls. 
Stethograms (Lockhart method) provide graphic evidence of the exact tim- 
ing, intensity and vibration rate of murmurs. 

Statistical studies were presented concerning the relative incidence and types of 
rheumatic valvulitis in England and in India.o^- An extensive correlation 

of the electrocardiographic and pathologic findings in 113 fatal cases of^ rheumatic 
mitral disease was made by Berliner and Master. Calcareous aortic stenosis occurred 
much more frequently than is generally supposed; until recently its etiology was ob- 
scure. The data of Clawson, Noble and Lufkin, and of Willius and Dry, who studied 
200 and 228 cases respectively, indicate that it is unquestionably a rheumatic lesion. 
Its symptoms and signs were described in detail. Complete heart block rarely occurs 
in acute rheumatic fever. Wedd described a case: during one period of syncope death 
seemed imminent. The patient failed to respond to epinephrine, but recovered regu- 
lar ventricular rhythm after an intramuscular injection of 2 mg. of atropine, 
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Among 500 children with rheumatic fever or chorea, Taussig and Hecht 
noted 49 with definite hypertension (diastolic over 90, S 3 ^stolic generally over 
130). In 12 cases hypertension was transient and blood pressures fluctuated 
widely; in 37 cases the elevated blood pressure occurred with the acute rheu- 
matic episodes. None of the patients had nephritis. Among Daily’s 300 
juvenile patients, arterial pressures were generally normal. 

2. Joints. Collins published new photomicrographs of the characteristic 
changes in joints. The paucity of cellular proliferation and the manner in 
which synovial tissues “ always completely recover ” differentiate this lesion 
from that of atrophic arthritis. 

3. Nodules. Subcutaneous nodules appear on children more frequently 
than on adults : 14 per cent of Keil’s 181, and 10 per cent of Anderson’s 
111 juvenile patient's had them but only 4 per cent of Archer’s 150 patients, 
some of whom were adults. The nodules may appear overnight; they are 
firm, seldom tender, and last from a few days to several months, then grad- 
ually disappear. Although they appear in crops, each nodule may last quite 
a while. Schlesinger noted their persistence for as long as three to five 
years. "When they have apparently “ disappeared,” they may still persist 
microscopically. Earlier descriptions spoke of them as varying from the 
“ size of a millet seed ” to “ that of a Barcelona nut,” but their average size 
was " that of a split-pea ” (Barlow and Warner, 1881). Some are “ almost 
impalpable,” being essentially microscopic only, hence they must be felt for 
as well as looked for. They were described currently as the “ size of large 
peas to small granules ” or “ pinhead to large marble.” 

Concerning their prognostic significance, Cheadle (1889) wrote: “The 
eruption of large nodules is almost equivalent to a sentence of death.” This 
view is still generall}'’ held. Of Anderson’s 11 juvenile patients with 
nodules, 10 had carditis. “ When such nodules are present, we know the 
heart muscle is riddled with similar nodules” (Warner). The number of 
nodules is a rough measure of the “dose ” of rheumatic infection present. 

Schlesinger noted that children with 10 or less nodules were much more likely 
to recover (31 recovered, 7 died) than those with more nodules (5 recovered, 12 died). 
The prognosis was bad if 20 to 40 nodules were present. Of 90 patients with nodules, 
40 per cent died generally within three to five years. Nodules were rare in children 
under seven years of age or after puberty. Before the age of 14 years a child with 
nodules has only an even chance of survival (33 deaths, 22 recoveries), but after 
puberty the prognosis is much better. Schlesinger noted many exceptions to these 
generalizations and concluded that nodules should be regarded with some anxiety but 
need never be considered a fatal omen. 

[In this opinion we concur. — Ed.] 

Original^ subcutaneous “ rheumatic nodules ” were regarded as pathog- 
^monic of rheumatic fever; this idea is no longer held by some ph 3 'sicians. 
Hawthorne and Keil reviewed the controvers 3 ' as to whether the nodules in 
rheumatic fever are distinctive or similar to those seen in atrophic arthritis 
and other conditions. Hawthorne concluded that no absolute distinction has 
)ecn established. Findla 3 - considered them similar to those of atrophic 
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arthritis, and did not regard the granuloma as pathognomonic of rheumatic 
fever : “ Like Schmorl I have convinced myself that in many instances the 
giant cells or the so-called Aschoff bodies are not fibroblasts in origin, but are 
composed of detached pieces of degenerated cardiac muscle.” According 
to Collins, the nodules are granulomas, “ built-up masses of proliferating 
mesenchymal cells, newly formed capillaries, and areas of fibrinoid degen- 
eration with infiltration of lymph and plasma cells,” and they are not exactly 
similar to those of atrophic arthritis. Using supravital staining, McEwen 
studied nodules from 11 cases of rheumatic fever and eight of atrophic ar- 
thritis, also two S3fphilitic juxta-articular nodules. On section the ‘‘ rheu- 
matic ” and “ arthritic nodules ” were “ very similar.” On supravital stain- 
ing, in two of the eight cases the arthritic nodules were identical to the ortho- 
dox nodules of rheumatic fever, but in six cases minor variations were noted. 
Both types were different from syphilitic nodules. Keil concluded that the 
rheumatic nodules are sufficiently different from those in atrophic arthritis 
to warrant their distinct separation. 

4. Lungs and Plenra. In some cases of rheumatic fever, migratory 
areas of pulmonary consolidation suddenl)'^ appear, last a variable length of 
time, disappear as quickly as they come and, according to some, produce no 
change in the clinical picture and no variation in pulse or respiration. Phy- 
sicians agree on the type of pathologic reactions found, but disagree as to 
whether or not they, are specific for the disease. Melnick examined the 
lungs in six fatal cases at Cook County Hospital, Chicago. Lungs were 
involved in a “ vascular reaction of great intensity, backed up by a cellular 
proliferation. In the areas of greatest intensity the endothelium of the 
smaller vessels is injured.” The process is not simply passive congestion; 
it is chiefly a focal process, not one of the simple inflammatory type as there 
are no bacteria and no necrosis. Melnick considered the reaction a hyper- 
ergic one. Continuing his studies on “ rheumatic pneumonia,” Gouley re- 
viewed its pathologic features (as given in previous Reviews) and suggested 
that such pulmonary lesions may be an important factor in subsequent right 
ventricular failure. The latter is supposed to result from mitral stenosis and 
increased pressure in the pulmonary circulation. Gouley concluded that 
sometimes the chief factor in right ventricular failure is increased pulmonary 
pressure from the pulmonary changes themselves, a diffuse fibrosis which 
originally results, not from passive congestion, but from chronic rheumatic 
interstitial pneumonitis. 

[Before accepting this view, one must recall that pulmonary fibrosis of much 
severer grades than that seen in rheumatic patients may occur in other diseases without 
right ventricular failure. — Ed.] 

5 Skin and Mucosa. Among 523 cases of rheumatic fever and carditis, 
KeiL-° noted 181 eruptions in 163 cases listed thus: 53 rheumatic erythe- 
matous eruptions, 53 various hemorrhagic eruptions, 36 subcutaneous nod- 
ules 11 telano-iectatic eruptions, 8 scarlatiniform, 7 urticarial, 5 of erythema 
nodosum, 5 sweat eruptions, 3 herpes zoster. Some of these were rheu- 
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matic, others were not. Keil classified the 53 cases of rheumatic erythema 
(“rheumatic erythema multiforme”) as follows: (1) a simple papular 
form, “ erythema papulatum rheumaticum ” in 14 cases; (2) ringed forms: 
(c) erythema marginatum rheumaticum in 15 cases; this is the most char- 
acteristic rheumatic erythema and (b) a flat “erythema annulare rheu- 
maticum ” in 24 cases. Their differing locations and appearance were de- 
scribed in detail. They were all transient, generally lasted from a few hours 
to several days; rarely for months or even years. They all indicate the 
presence of active rheumatic disease. 

[This is a very thorough review of the subject. — Ed.] 

Erythema marginatum (multi forme or circinate) affected only 13 of 
Schlesinger’s 1000 patients with juvenile rheumatic fever. The outcome in 
these cases was so good that the advent of a circinate rash, even with nodules, 
appears to be, if anything, a welcome sign. 

[There probablj' are exceptions to this rule. — Ed.] 

Erythema annulare rheumaticum usually appears, according to some, 
after rheumatic carditis has occurred, during the subsidence of rheumatic in- 
fection or between recurrent attacks, and is of little prognostic import, since 
its severity does not parellel that of the general disease. Abramson and 
Tunick disputed these views; they reported two cases in which the skin lesion 
appeared as an initial symptom of rapidly fatal rheumatic fever ; the severit}' 
of the erythema reflected that of the general disease. 

Barber introduced a general discussion by several speakers on the skin 
manifestations encountered not only in rheumatic fever, but in other rheu- 
matic diseases (atrophic arthritis, gout, etc.). 

6. Abdomen. Contrary to the opinion of Findlay,®'” Warner considered 
iheuniatic fever capable of inducing characteristic abdominal symptoms, and 
noted three children with acute rheumatism erroneously operated on for 
acute appendicitis. The pain is usually present in quick succession in several 
different regions, e.g., left iliac fossa, the epigastrium, right iliac fossa, or 
left hypochondrium. Antecedent or concurrent limb pains may be absent or 
overlooked. Sison and Austria noted the following three cases of leuko- 
C}tosis and severe abdominal pain, generally epigastric. 

In one case epigastric pain and tenderness, without fever, suddenly developed; 
thej disappeared shortly to recur the next day with fever. The pain was then con- 
tinuous, at times colicky and sometimes extended to the right hypochondrium. Four 
a\s later articular pains appeared; the slight epigastric rigidity and tenderness per- 
sistcd and later carditis appeared. Symptoms were relieved by administration of 
sa icjlates. Tympany and left abdominal pain and tenderness developed in another 
case 1„ days after the onset of mild febrile poK-arthritis. A month later Strepto- 
coccus viridaiis was recovered from the blood and was possibly related to bacterial 
en ocarditis. In the tliird case sudden epigastric pain requiring morphine developed; 

icre \\as no fever. Next day the severe pain recurred with fever, epigastric rigidity 
« n enderness. Mild polj-arthritis and evidence of recurring rheumatic carditis were 
^I'B’ptoins disappeared on rest and administration of salic 3 ’lates. 

j ^Brcc with M'arncr that such cases arc encountered, but consider them infrequent. 
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Speculations were entertained that the pains may have resulted from 
.peritoneal irritation, or reflexly from involvement of pericardium, pleura or 
abdominal aorta. 

A different type of abdominal pain was present in 10 per cent of the 
cases of “ low grade rheumatic disease ” seen by Digilio, Pescatore, and 
Goldberg, namely, a dull gnawing, pulling, or dragging pain anywhere in the 
abdomen, but especially in the left upper quadrant which occurred only on 
locomotion: Perhaps it arose from involved spleen or abdominal lymph 
nodes. No other S)unptoms were noted except anorexia and pallor, but 
joint pains and mild fever often antedated the abdominal pains. Six illus- 
trative cases were described: blood counts and sedimentation rates were 
normal. 

[A variety of so-called rheumatic abdominal symptoms have been noted in previ- 
ous Reviews. Their position will be uncertain until a pathologic explanation for them 
is forthcoming. — ^Ed.] 

7. Kidney. An elderly patient of Good and Kanee had acute febrile 
polyarthritis and carditis; a week later headache, nausea, vomiting, acute 
hypertension and nephritis, later still phlebitis and pneumonitis developed; 
he died of uremic poisoning. 

8. Brain. A case of acute hemorrhagic encephalitis and rheumatic fever 
was noted by Dobbs and de Saram : after death no specific rheumatic changes 
in the brain were found; “only one other similar case” has been seen 
(Alpers, 1928). 

Electrocardiograms. Electrocardiograms were made by McGee in 50 
cases of active rheumatic fever; in 46 cases abnormalities were found such 
as changes in the P-wave, in the P-R interval, widening or slurring of the 
ORS complex, changes in the S-T interval and depressions or inversions 
o"f T-wave. [It was not stated bow often tracings were made, what percentages 
of the total number of tracings were normal, and how early in the disease most of the 
abormalities in tracings appeared. In at least five cases the electrocardiographic al- 
terations were detected before frank symptoms of rheumatic fever. One must not al- 
ways expect to find abnormalities when single tracings are made.— Ed.] Alteration 
in the P-R interval is accepted as one of the most characteristic features of 
rheumatic carditis. Keith noted such changes in mild juvenile cases with 
little or no clinical signs of carditis; they often bore little relationship to the 
severity of the disease. P-R intervals, increased more than 0.02 second 
(normal for children, average 0.138 second, range 0.12 to 0.17 second), 
were noted in 80 per cent of 86 cases of carditis, in 81 per cent of 59 cases 
of chorea and carditis, in 50 per cent of 43 cases of chorea and carditis, and 
in 58 per cent of 12 cases of arthritis without clinical evidence of carditis. 

In other words, an increased conduction time is the most constant and char- 
acteristic siiwle cardiac feature of the disease. These conduction defects 
have been thought due to structural changes in the auriculo-ventricular node. 
But because they occurred even in \cry mild cases in which aortic lesions and 
probably edema of the bundle of His were not present, Keith suggested that 
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they were due, not to local pathologic reactions or to “ toxins ” but to over- 
stimulation of the vagus which may be an essential feature of rheumatic 
fever. The origin of this overactivity is obscure, but its site is probably 
peripheral, in the terminations of the vagus (parasympathetic nerve endings) 
in the heart, rather than in the medulla. One rheumatic child had a S3^stolic 
murmur, lengthened conduction time, repeated abdominal pain and vomiting, 
sometimes diarrhea. Perhaps the abdominal pain and vomiting occasionally 
seen early in rheumatic fever without pericarditis are due to overstimulation 
of tlie vagal nerve supply to the gastrointestinal tract. 

Blood Chemistry. Blood sugar. Rheumatic carditis is rarely encoun- 
tered among diabetic patients. Steincrohn wondered whether hyperglycemia 
of diabetes mellitus provided a protective state for the heart in the event of 
rheumatic fever. If so, persons susceptible to, or with, rheumatic carditis 
might be expected to have low or flat blood sugar tolerance curves; i.e., a 
high sugar tolerance. Such appeared to be the case in a number of Stein- 
crohn’s patients (47 adults with active, chronic, and 1 1 children with acute, 
rheumatic fever). Sugar tolerance curves of 24 adults and 9 juveniles were 
low; indeed, the curves of the latter were practically flat (average of 9 
curves: blood sugar fasting 69.5, at one-half hour 90, at one hour 86, at 2 
hours, 83, at 3 hours 79 mg. per cent). 

Blood cholesterol. Poindexter and Bruger frequently noted hypocholes- 
teremia in 18 cases of rheumatic carditis; blood cholesterol was below 150 
mg. in 28 per cent, over 250 mg. per cent in 5 per cent. But the total aver- 
age cholesterol value in these rheumatic cases was not significantly abnormal. 
These values contrasted with the hypercholesteremia often present in cases 
of arteriosclerotic or hypertensive heart disease. 

The arithmetical mean for the total plasma cholesterol was 195 mgf. per cent in 
33 control cases, 185 in 18 cases of rheumatic carditis, 248 in 24 cases of arterio- 
sclerotic heart disease, and 246 in 19 cases of hypertensive heart disease with arterio- 
sclerosis. There was no significant difference in the ratios of ester to free cholesterol 
in the three types of heart disease. The average ratio of cholesterol ester to free 
cholesterol was 1.7 in the rheumatic, 1.86 in the arteriosclerotic, and 1.77 in the hyper- 
tensive cases. 

Changes in blood cholesterol in rheumatic fever were also noted by 
Oifenkrantz. During an acute rheumatic infection or exacerbation, the 
blood cholesterol, especially the ester fraction, was reduced. Each patient 
seemed to have his own normal standard and could not be compared exactly 
with others. 

Of 100 patients with rheumatic fever, 49 were in a quiescent stage; their mean 
value of total serum cholesterol (and standard deviation) was 181.9 ± 23.5 mg. per 
cent; the mean value of free cholesterol was 50.5 ± 7.4 mg.; the percentage of free 
cholesterol was 27.3 ± 2.2. The total serum cholesterol was definitely lowered, and 
the percentage of free cholesterol rvas increased (depletion being ascribed to the loss 
of ester fraction) in 11 cases of acute rheumatic fever witliout cardiac failure, and 
in I., cases of fluctuating activity of disease. In nine cases of active infection with 
car lac decompensation and in seven of fluctuating activit}’, there was a moderate 
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fall in the total cholesterol values, but exacerbations did not produce the usual rise in 
the percentage of free cholesterol, indicating a reduction in both ester and free choles- 
terol. Five patients died: on the day of death or 10 minutes after death, there was a 
severe loss of esters, but only a slight loss of free cholesterol, so that the percentage 
of free cholesterol rose above 30 in each instance. Among the total group of 100 pa- 
tients were five with unusually high values for total cholesterol (189 to 268 mg. per 
cent) despite active disease. The pattern of their mental behavior seemed to set them 
apart from the others enough to suggest that “ possibly a psychiatric-functional status 
is associated with a particular type of cholesterol level in the blood.” 

Such studies may be of importance because experimental work has sug- 
gested that lipids participate selectively in antigen-antibody reactions; con- 
centrations of blood cholesterol may constitute a definite factor in the 
patient’s defense mechanism, and depletion of blood cholesterol may affect 
antibody response. 

[The blood cholesterol is generally somewhat low in most chronic infections. 
—Ed.] 


Relationship oe Rheumatic Fever to Other Diseases 

1. To Subacute Bacterial Endocarditis. Holmes reviewed literature 
comparing the clinical and pathologic features of rheumatic and subacute 
bacterial endocarditis. Without presenting new data, he concluded that the 
two conditions are closely related, if not different manifestations of the same 

cllSGSSG 

[Most pathologists do not subscribe to this view.— Ed.] 

2. To Chorea. This will be discussed in the section on chorea. 

3 To Atrophic Arthritis. Data for and against the idea that rheumatic 

fever and atrophic arthritis may be variations of the same pathologic proc- 
ess were briefly and inconclusively reviewed.®'^' These data will be 

discussed under “ atrophic arthritis.” Features shared by the two diseases 
are of a o-eneral nature, often shared by other infections, but specific dif- 
ferences ie sufficient to distinguish the two diseases clearly (Meakins). 

4 To Ervthcwa Nodosum. Although erjlhema nodosum occasionally 
accompanies rheumatic fever, Keil """ did not consider it a feature of the 
disease or of true rheumatic origin. Among 800 cases of juvenile erythema 
nodosum Wallgren saw only one case related to rheumatic fever, a rare but 
true°instance of"“ rheumatic erjdhema nodosum.” Erythema nodosum was 
related not infrequently to a variety of diseases of the upper respiratory tract 
but to active tuberculosis more frequently (“tuberculous erythema nodo- 

No clinical or pathologic distinction was found among the various 
tvSs of erythema nodosum, hence it rvas concluded that the disease is a non- 
specific allergic cutaneous reaction to several infections, possibly also to 
nonin fectious agents. In most cases, however, erythema nodosum in chil- 
dren is accordiiw to Wallgren, related to active tuberculosis. In every case 
assumed to be non-tuberculous tuberculin tests and roentgenologic examina- 
tion of chest should be performed to rule out tuberculosis. In two cases of 
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supposed rheumatic erythema nodosum, Wallgren discovered unsuspected 
active tuberculosis. 

[The conclusions of Keil and Wallgren are at variance with those of most in- 
vestigators who believe that erythema nodosum results from several causes and occurs 
as often with rheumatic fever as with tuberculosis. The observed incidence depends 
largely on the nature of the clinical material under study. — Ed.] 

Differential Diagnosis. Rheumatic fever must be differentiated chiefly 
from gonorrheal polyarthritis, from septicemia and pyemia, occasionally 
from acute leukemia, acute poliomyelitis, or acute brucellosis, also from acute 
polyarticular gout and several types of acute specific infectious arthritis.'^®'”^ 
These differentiations have been given frequently. 

Course, Prognosis and End Results of Rheumatic Fever 

Rae generalized pessimistically as follows : of ever)'- 100 children who 
have rheumatic fever only one-third escape carditis, one-third die within 10 
years of the initial attack; for the rest the carditis continues into adult life, 
killing patients in their prime. New statistics do not appreci- 

ably soften this pessimism. Except in the very young tlie first attack is 
rarely fatal; most deaths follow relapses from which patients partially or 
temporarily recover, but usually with a decreased cardiac reserve. Com- 
monest causes of recurrences among Schlesinger’s cases were acute tonsillitis 
or pharyngitis. Other causes were diphtheria rarely, occasionally (in t\yo 
cases) tonsillectomy itself (how soon thereafter the exacerbations occurred 
was not stated). Increased carditis or pericarditis was the aftermath of 
these recurrences. Studying 59 ambulatory patients with presumably “ in- 
active” or “quiescent” disease Juster noted that in most cases the disease 
is not really quiescent, but is mildly or definitely active, indicating its in- 
herently chronic, progressive nature. Used as evidences of activity were 
altered sedimentation rates (“the most delicate test”),®®® weight loss, in- 
creased pulse rate, fever (not as useful or as frequent a sign as others), 
increased physical signs, leukocytosis (“the most valuable” sign),®®® ap- 
pearance of nodes or chorea, and electrocardiographic changes. 

Pregnancy has often in the past been regarded as a serious provocative of 
cardiac decompensation in rheumatic patients, one usually to be avoided. 
Although she did not minimize its potential seriousness, Hansen expressed 
the optimistic view that pregnancy has not been proved to affect the average 
age of death among rheumatic patients; 95 per cent of rheumatic patients 
will survive pregnancy ; radical obstetrical procedures are seldom necessary, 
and modern metliods of controlling or preventing cardiac failure can be 
applied as successfully to these patients as to those not pregnant. Many 
lactors must be considered before allowing rheumatic patients to undergo 
pre^iancy, and each case must be decided individually (Niehaus). 

Hie prognosis in cases of juvenile carditis under proper treatment is 
)ctter than is commonly thought, according to Schlesinger. 
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Of his 1000 patients observed for 4 to 10 years, 82 per cent (817 cases) were 
alive and well, 6 per cent (60 cases) were ill, and 12 per cent (123 cases) had died. 
Of the 817 patients who were “ alive and well ” 245 had “ normal hearts.” Of those 
with definite rheumatic carditis, 16 per cent were dead. Of 166 patients with mitral 
stenosis alone over one-third were ill or dead; of those (46 cases) with mitral and 
aortic disease, about half were ill or dead. Heart size influenced the prognosis more 
than the type of valvulitis present. 

With the passage of time the situation becomes worse, as shown by Jones.*'”® 
Among 1000 juvenile patients observed by Jones for an average of 10 years, by the 
time of their first discharge from the hospital 672 had evidence of carditis, 328 had 
not and hence were classified as “potential rheumatic heart disease subjects.” Of 
the latter group 77 per cent were subsequently still free of evident carditis. Of the 
672 patients with carditis, 34 per cent had died by the time of Jones’ report, the con- 
dition of 28 per cent was “ unchanged,” of 18 per cent was progressing, of 18 per cent 
improving; the condition of the rest was unknown. Of the entire 1000 patients, nearly 
60 per cent were able to carry on a normal physical life 10 years after the disease 
began, and the number with severe disease was “ indeed small.” But the mortality rate 
of 24 per cent was “ distressing.” 

In another excellent study from the same hospital Bland and Jones noted 306 
deaths among 1500 cases of juvenile rheumatic carditis seen during the past 16 years. 
Causes of death in the 306 fatal cases were as follows : " rheumatic fever and con- 
gestive failure” in 205 cases, “rheumatic fever” (alone) in 24 cases, congestive 
failure in 21 cases; thus rheumatic fever itself was the direct or most important cause 
of death in a total of 250 cases (82 per cent). Death was due to bacterial endo- 
carditis in 18 cases (6 per cent; acute in 4, subacute in 14 cases), to other causes 
related to the heart in 9 cases (3 per cent; sudden death in 6, cerebral embolus in 3 
cases), to causes unrelated to the heart in 16 cases (5 per cent) and to unknown 
causes'in 13 cases (4 per cent). In tlie 250 fatal cases of rheumatic fever, 23 per cent 
of the patients died the first year of the disease, 11 per cent more the second, and 13 
oer cent more the third year (a total of 47 per cent within three years). Fifteen per 
cent lived two years more (total deaths within five years, 62 per cent) ; 85 per cent 
were dead by the tenth year; 10 per cent lived from 11 to 15 years, and 3 per cent had 
had the disease at least 16 years before they died. For the remaining 2 per cent the 
duration of the disease at death was unknown. Obviously the first three to five years 
of the disease are the most critical. The patient’s age (up to 15 years) at the onset 
of this disease was not a significant factor as far as subsequent longevity was con- 
cerned The terminal picture of rheumatic fever differed notably from that of the 
arlier phases, and frequently resembled pneumonia, acute nephritis or uncomplicated 
^ I’tis^ Artirritis was not a feature of the fatal illness in any case, chorea in only 
two cases nodules in 49 cases, carditis in all cases. Details of the various clinical 

features were given. 

From such studies as these the prognosis for rheumatic patients with 
obvious carditis has been fairly tvell established. Not so well established is 
the outlook for patients who have had one or more rheumatic attacks but 
still present signs of a normal heart, or at most an apical systolic murmur. 
Boone and Letune studied 225 such cases of “ potential rheumatic heart dis- 
ease ” over an average period of 9.6 years : mitral or aortic valvulitis devel- 
oped subsequently in only 4.8 per cent. Thus if a patient survived one at- 
tack of rheumatic fever or chorea without obvious carditis developing, he had 
a 96 per cent chance of escaping valvulitis during the next five years. Of 
the patients sundving tlie attack with only an apical systolic murmur called 
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“mitral insufficiency,” the condition of 58 per cent remained unchanged, 
42 per cent subsequently had frank mitral stenosis or aortic insufficiency. 

Etiology and Pathogenesis of Rheumatic Fever 

Factor of Infection. Useful general discussions on the probable rela- 
tionship of infection to rheumatic fever were published by Gibson,^®® Goldie, 
and Poynton.'^'” 

1. Nasopharyngeal infections. Green®®® cultured the throats of 200 
patients with acute rheumatic fever and of 200 nonrheumatic controls. An- 
tecedent throat infections had affected 78 per cent of the rheumatic, 46 per 
cent of the controls. Hemolytic streptococci were recovered in 58 per cent 
(116) of the rheumatic cases, in only 30 per cent (59) of the nonrheumatic 
cases. Streptococci in the rheumatic group were Lancefield Group A in 87, 
B in 3, C in 5, G in 5 per cent, D, E, F and H in none; in the nonrheumatic 
group they were Group A in 42, B in 15, C in 27, D in 2 per cent, E and F 
in none, G in 11 and H in 3 per cent of cases with positive cultures. Thus 
Group A hemolytic streptococci were recovered in 51 per cent of the total 
rheumatic cases, but in only 13 per cent of the total nonrheumatic cases. 
Such data suggest again a relationship between these bacteria and rheumattc 
fever. 

In 1934 Long and Bliss recovered from the throats of normal and dis- 
eased humans “ minute ” beta hemolytic streptococci different from “ or- 
dinary ” beta hemolytic streptococci. Further studies were reported.®®^ 
From the throats of normal persons such “minute” streptococci were re- 
covered by occasional throat cultures in 12 per cent, by repeated cultures in 
23 per cent, of cases. They Avere found rarely in throats of persons ill with 
a variety of acute and chronic diseases (including scarlet fever, tonsillitis, 
acute upper respiratory infection) but frequently in cases of diffuse glom- 
erular nephritis of type A (acute onset preceded by acute streptococcal in- 
fection) and in 55 per cent of 146 cases of rheumatic fever or carditis. 

Ordinary ” beta hemolytic streptococci were found in only 30 per cent of 
the 146 cases. Although both groups of hemolytic streptococci were re- 
covered frequently from rheumatic patients, the minute variety occurred 
with notable preponderance in those more actively diseased. 

2. Blood cultures. A review of studies from 1891 on the bacteriology 
of the blood in rheumatic fever was made by Leslie and Spence. By the 
technic used in their hospital, pathogenic organisms had never been recovered 
(during a period of 10 years) from the blood of normal persons, or patients 
without definite signs of disease, nor from rheumatic patients unless they 
had proved^ subacute bacterial endocarditis. To determine whether they 
had been missing significant organisms, a more elaborate method for blood 
cultures was devised, involving a primary^ culture and several subcultures. 

ultures were made in 26 cases of active rheumatic fever. In all cases, 
primary cultures were negative (after 48 hours’ incubation). In 11 of tlie 



1730 HENCH, BAUER, DAWSON, HALL, HOLBROOK, KEY, AND MCEWEN 

26 cases, all subcultures remained negative. In 14 cases, a variety of non- 
pathogenic organisms was found; in only one case was a pathogenic or- 
ganism found. The organisms in these 15 cases were considered to be air- 
borne contaminants, as results in controls were similar. Similar negative 
results were noted in four cases of chorea. 

3. Skin tests. Positive skin reactions to extracts of hemolytic strepto- 
cocci were noted by Goldie in 77 per cent of 80 rheumatic cases and in only 
32 per cent of controls. The reaction usually became positive about the 
second or third week of illness except in severe cases when its appearance 
was delayed weeks or even months. Only 27 per cent of the rheumatic cases 
were skin-sensitive to Streptococcus viridam. Of Green’s 105 patients 
Avith acute and subacute rheumatic fever, 75 per cent gave positive skin re- 
actions to a stock hemolytic streptococcal endotoxin as compared with 24 
per cent of 105 nonrheumatic controls. The percentage of reactions to 
hemolytic streptococcal exotoxin was about equal in the rheumatic and con- 
trol groups. Of 32 cases of acute rheumatism, 27, 14 and 13 respectively 
showed skin sensitivity to endotoxins of autogenous hemolytic streptococci. 
Streptococcus viridans and indifferent streptococci. In certain quiescent 
cases rheumatic activity Avas induced by subcutaneous injections of hemo- 
lytic streptococcal endotoxin. Admittedly, the significance of these positive 
tests is not clear, but Goldie regarded them as an indication of local immunity 
to bacterial endotoxin, and an index of the circulating anti-endotoxin. At 
any rate, they seem to indicate a close connection betAveen such bacteria and 
rheumatic fever. 

4 Agglutination tests. Plemolytic streptococcal agglutinins haA'e been 
found in high titer in the blood of patients Avith rheumatic fever by some 
r Coburn and Pauli, 1932) but not by others.^ Of Goldie's 31 cases, in 16 
151 per cent) agglutination at a titer of 1 in 200 or over Avas found. 

^ 5 Precipitin tests. No new studies were reported. 

6. Antifibrinolysins. No neAV studies Avere reported. 

7 Antistreptolysins. In 37 of 50 rheumatic cases (but in no controls) 
Goldie found titers of over 200 Todd units. Considering 120 units as the 
per limit of normal Koerner and Poulton found elevated values (125 to 
400 units) in five cases of acute rheumatic fever. 

Factor of Bacterial Allergy. Goldie interpreted the aforementioned find- 
ings as evidence that rheumatic fever (and also atrophic arthritis) results 
from sensitization to hemolytic streptococci. Wolffe and Digilio also ac- 
cepted the idea of bacterial allergy as the cause of the disease. Gibson 
a<^reed that under Von Pirquet’s broad conception of allergy (an altered 
caoacitv for reacting) “rheumatism comes into the ambit of allergy,” but 
primarih' rheumatic fcA-er is an infectious process and to place its phe- 
nomena in the same categorj' Avith those of asthma and hay fever “ appears 
to afford no help in their explanation.” Aschoff also concluded that allergic 
reactions occur in rheumatic fcA-er, but “ to maintain that rheumatism and 
allergy are equivalent is fundamentally impossible.” During this infectious 
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disease, as in tuberculosis, allergic phases will intervene, but allergy does 
not play the chief part, according to Aschoff. The disease is undoubtedly 
caused by an undiscovered specific bacterium. “ The therapy of the phy- 
sician must, however, never be directed against the allergic phase, but against 
the true infecting bacteria. The entry of an infectious disease into an al- 
lergic phase only shows us a morphological peculiarity in the response of the 
tissue to the irritation of the disease. To combat the latter should ever be 
our task.” 

Vmis Theory. Virus-like bodies were found in various exudates from 
cases of rheumatic fever by Schlesinger, Signy and Amies (1935) and by 
Eagles, Evans, Keith and Fisher. They seemed to be particularly significant 
because they were generally agglutinated by the patient’s serum. These 
workers themselves insisted that the isolation of particles resembling elemen- 
tary bodies, and even their agglutination by appropriate sera, are not proof 
that a virus is present or that it is the cause of the disease. Such particles 
must be proved to possess infectivity, and be able to produce the disease or 
at least some constant pathologic reaction in animals. In an attempt to 
prove their infectivity, inoculations thereof were given intratracheally, intra- 
venously, into peritoneum, pericardium, muscles and joints of monkeys, hens, 
rats, and mice (Eagles, Evans, Keith and Fisher; Schlesinger and Signy)! 
In some cases streptococci and streptococcal products were injected simul- 
taneously to note whether symbiosis was present.-®^ All the animal e.xperi- 
ments gave essentially negative results. No endocarditis or pericarditis was 
produced. Noted were certain perivascular collections of cells in the myo- 
cardium, only superficial!)’' resembling Aschoff bodies, and certain other myo- 
cardial reactions considered to be nonspecific. Either the “ elementary 
bodies ” which were isolated are not the cause of rheumatic fever, or this 
disease, to which no known animal is susceptible, cannot be artificially pro- 
duced by simple inoculation. 

[These physicians deserve much commendation for their careful work. Investi- 
gating a “new” and intriguing idea, and having apparently obtained preliminary 
successes,” they nonetheless continued to appraise their own work ver}’^ critically, 
and have only made conclusions which their work, not their hopes, would sustain. 
Their investigations should be continued and extended. — Ed.] 

^ Vitamin Deficiency. Further evidence was given that a vitamin C de- 
ficiency commonly exists in rheumatic fever both during the active and 
quiescent stages. 

and his colleagues noted normal amounts of vitamin C (average 0.7 to 
.9; optimal levels at or above 0.9 mg. per 100 c.c. of plasma) in normal and non- 
rheumatic controls, low amounts (average 0.3; range 0.11 to 0.68 mg.; 97 per cent of 
rases below 0.5 mg.) in 30 cases of acute rheumatic fever and also in 22 inactive cases 
(arerage 0.38; range 0.10 to 1.20 mg.; 78 per cent of cases below 0.5 mg.). Sher- 
^\ood also noted low concentrations (0.24 to 0.77 mg.) in five cases. Kaiser noted 
concentrations of wtamin C (per 100 c.c. of blood) ranging from 0.5 to 1.0 mg., in 
-a normal controls, 0.5/ to 0.9 in 25 acute or quiescent rheumatic cases. Values were 
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lower in the acute than in the quiescent cases. In some of the latter, values were 
normal. As rheumatic patients improved, the concentration of vitamin C in tlieir 
blood improved. Nonrheumatic sick children also possessed values of vitamin C in 
the blood nearly as low as those of the rheumatic patients. 

Keith and Hickmans performed vitamin C saturation tests on rheumatic children. 
They were given 500 mg. of vitamin C as a test dose ; if 50 mg. were excreted witliin 
24 hours, the patient was considered normal. The average output (24 hours) in 18 
acute cases was 22 mg., that of 31 convalescent patients 12 mg. Children with acute 
disease excreted more than convalescent patients; the latter excreted amounts equal 
to those of controls of similar age. Saturation tests revealed a slight deficiency in the 
stores of vitamin in acute cases, as compared to convalescent cases or controls. 
Sodium salicylate with sodium bicarbonate, and fever reactions from typhoid vac- 
cine produced slight increases in the excretion of vitamin C in the rheumatic cases. 

The interpretation of these various data is difficult. Either most rheu- 
matic patients are simply on a deficient diet, or the disease depletes their 
blood of the vitamin, or the deficiency represents an inherent or acquired 
metabolic fault which may be an integral factor in the cause of the disease. 
Rinehart and his colleagues again favored the latter idea, that vitamin C de- 
ficiency is a non-specific predisposing factor. Kaiser did not regard the de- 
ficiency as due solely to inadequate diets, but felt it impossible to say whether 
it preceded and disposed to the disease, or resulted from it. Keith and Hick- 
mans and Sherwood considered the deficiency a result, not the cause, of the 
disease. 

Conclusions on Etiology. Reviewing various theories on etiology, 
Poynton restated reasons for his dissatisfaction with the theory of bac- 
terial allergy and for his belief in the idea that the disease represents a bac- 
terial infection of unknown type (probably streptococcal) which spreads 
generally from nasopharynx, via the blood stream (but not by mass inva- 
sion) to affect distant tissues. Gibson also reviewed current ideas and 
stated, "Obviously no conclusion is possible at this stage. Each theory 
whicli has been put forward conflicts to a greater or less extent with the 
available evidence. The problem may be restated, but not answered.” 

[To this conclusion we certainly agree. — Ed.] 


Treatment of Rheumatic Fever 

There have been no outstanding new developments in treatment. 

Rest. This remains the “ sheet anchor ” of treatment.®” The first con- 
sideration is to provide absolute rest in bed with the patient in the position 
of maximal comfort, supported by pillows as necessary."” Even if no car- 
ditis is evident, the minimal period of rest in bed should be one month. 
No change in the application of absolute rest should be made until there have 
been normal pulse, temperature, sedimentation rate, and no change in cardiac 
size and murmurs for at least six weeks. The patient then is permitted to 
increase his activity gradually through 5 or 6 grades (schedules given) of 
increased activity (Sheldon; Warner). This may take six months or more. 
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Salicylates. Amounts prescribed must be adequate. Daily doses ad- 
vocated were 60 to 100 grains for children/®"’ 150 to 200 grains for 
young adults, given with equal or double amounts of sodium bicarbonate. 
In two or three days, when symptoms begin to lessen, the doses of salicylates 
should be reduced, then continued for two to three weeks. If, after a satis- 
factory initial response from salicylates, the temperature rises again, either 
the dose of salicylates was reduced too rapidly, or carditis may be developing, 
for fever from carditis is scarcely affected by salicylates. Only rarely is it 
necessary to give salicylates intramuscularly or intravenously (daily for three 
to four days in doses of 1 grain in 1 c.c. of water for each year of the child’s 
age; Warner). “ It cannot be too strongly urged that if [salicylates in the 
doses noted] do not control the joint pains and pyrexia within 48 hours, it is 
probable that the diagnosis must be revised.” 

Salicyl salicylate (salysal) was preferred to sodium salicylate by Litch- 
field because it is practically tasteless, less toxic and equally effective in doses 
half that for sodium salicylate, but it reduces fever more slowly. The an- 
noying sweating which often accompanies salicylate therapy may be con- 
trolled by the oral administration of 5 to 10 grains of camphoric acid given 
one hour before the anticipated seizure of sweating.®®^ 

[We have never used this. — Ed.] 

Sulfanilamide. Despite the supposed relationship between hemolytic 
streptococci and rheumatic fever, sulfanilamide seems to have no beneficial 
effect on the course of any of the manifestations of rheumatic fever. Swift, 
Moen and Hirst gave about 3 to 4 gm. of the drug daily for four or five 
days to eight patients with chronic recurring rheumatic fever; larger 
amounts could not be given, and marked toxic effects were produced (in- 
creased fever, tachycardia). No benefits were noted; indeed, the rheumatic 
manifestations were intensified. The formation of antistreptolysins was 
uninfluenced by the drug. Disappointing results were also noted by Massed 
and Jones, who gave the drug (about 6 to 7 grains daily per 10 pounds of 
body weight) to 58 patients ; 16 were moderately or severely ill, 25 were con- 
valescents, 17 had inactive disease, including seven with chorea. The course 
of the disease was unaffected. Toxic reactions occurred frequently, espe- 
cially severe fever; hence the use of the drug is “contraindicated in the 
presence of active rheumatic fever,” In an unstated number of cases (no 
details given) Sheldon and Simmons and Dunn found the drug valueless, 
except that two cases of “ rheumatic pneumonia ” became afebrile. Moore 

ga\ e the drug to three patients with rheumatic fever : two recovered, one died 
(no details). 

.. t^Blfanilamide maj’ prove more useful in the prevention of rheumatic exacerha- 
Jf ”.f f>y acute hemoljlic streptococcal pharj-ngitis than in the treatment 

Brm\^ fever. Following the oral use of neoprontosil bj* Herrell and 

Qr cultures became negative in 10 of 16 carriers of hemolvtic streptococci. 

current studies (1939) of Thomas and France and of 
* n I core. The latter gave 30 grains of sulfanilamide daily from November 
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to June inclusive to 80 rheumatic children: 79 escaped hemolytic streptococcal infec- 
tion and signs of rheumatic activity. Thomas and France gave 15 to 20 grains of the 
drug daily from November to June inclusive to 30 rheumatic patients ; 30 control rheu- 
matic patients received no drug. Major attacks of rheumatic fever affected none of 
those receiving the drug and four of the controls; acute beta hemolytic streptococcal 
infections affected none of those given the drug and at least one of the controls. No 
significant drug toxicity was noted by either group of investigators. — Ed.] 

Other Drugs. An opportunity to prevent the expected rheumatic flare- 
up would surely seem to be afforded by the interval of one to four weeks 
which generally exists between acute nasopharyngitis and the subsequent 
rheumatic exacerbation, but so far little has been accomplished in this direc- 
tion. Sheldon prescribed 20 to 30 grains of acetylsalicylic acid (aspirin) 
daily during the sore throat and for some time afterward in an attempt to 
prevent or mitigate the impending rheumatic exacerbation. With similar 
intent, Schlesinger prescribed aspirin daily for four weeks after the naso- 
pharyngitis and believed that by this means the number of relapses and the 
mortality were definitely reduced. Among 27 patients given aspirin thus, 
21 recovered, 6 died; mortality was 22 per cent. Among 24 patients not so 
treated 13 recovered, 11 died; mortality 45 per cent. 

[Similar studies of larger numbers of children might give different results. 
Others do not support the idea that the use of salicylates will prevent rheumatic re- 
lapses. But it may mask some symptoms, e.g., fever and joint pains. Nobody has 
yet noted whether the use of aspirin daily during winter months would be a more 
effective prophylactic than its intermittent use only after acute nasopharyngitis, or 
whether results from aspirin would compare with those from the use of sulfanilamide 
given daily throughout the winter. — Ed.] 

Results from the use of aminopyrine (initial doses 30 grains daily) in 10 
cases of active rheumatic fever with carditis were "extremely gratifying” 
to Heninger and McHardy. All symptoms, including fever, tach 3 'cardia, 
leukocytosis, abnormal erythrocyte sedimentation rate, and joint pains, were 
promptly relieved, presumably also those of active carditis. 

[The follow-up time was not long enough to note the eventual effect on carditis. 
Aminopyrine has been known to be as effective as salicylates in controlling fever and 
joint pains, and smaller doses than those of salicylates can be successfully used, but 
previous workers at the Rockefeller Institute and elsewhere, after treating large series 
of cases, have discontinued its use because of the fear of agranulocytosis and because 
it had no effect on the course of carditis. — Ed.] 

Removal of Tonsils. Allan attd Bajdor noted subsequent recrudescences 
in only 44 per cent of 108 “rheumatic patients” (36 with acute polyar- 
thritis, 46 with chorea, 16 with polyarthritis and chorea, 10 with rheumatic 
carditis alone) subjected to removal of tonsils and adenoids. Carditis sub- 
sequently affected only a few of those not so affected at the time of opera- 
tion; hence, removal of tonsils and adenoids was recommended. Turnley 
also advocated tonsillectomy' for ail rheumatic patients if their general con- 
dition permits. He reviewed results in 3,172 cases of “ rheumatism ” : since 
the latter included many varieties of “ indefinite ” pains, acute rheumatism 
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and chronic arthritis without differentiation, his statistics are of no sig- 
nificance. The operation is rarely fatal; out of 65,253 tonsillectomies, death 
occurred only six times : from hemophilia, pneumonia, heat prostration, ether 
narcosis, acute edema of thymus, status lymphaticus, and never from hemor- 
rhage directly. 

Meakins deplored the “ perfect passion ” for tonsillectomy in rheumatic 
fever, and considered tonsillectomy immediately thereafter “the epitome of 
fanaticism.” After studying 150 cases. Archer concluded that tonsillectomy 
did not prevent or modify initial or subsequent rheumatic attacks. A post- 
operative exacerbation of rheumatic fever “ directly ” after tonsillectomy 
occurred in two cases. Tonsils should be removed only if they are obviously 
diseased or persistently harbor hemolytic streptococci, and then only when 
the rheumatic process has subsided (Ash; Warner). Having studied the 
effect of tonsillectomy on 521 rheumatic children (425 with and 96 without 
their tonsils at the time of the initial rheumatic attack) Ash also concluded 
that, whether done before or after an initial rheumatic attack, tonsillectomy 
did not influence the subsequent appearance or seriousness of carditis. 

Vaccines; Serums. Wolffe and Digilio noted “encouraging results” 
(no details given) from the use of autogenous vaccines of bacteria to which 
patients’ skins were sensitive. A stock filtrate of hemolytic streptococci was 
used by Wasson in an attempt to “ immunize ” 34 rheumatic children against 
subsequent attacks. Acute exacerbations affected only 6 per cent (2) of 
those so treated and 29 per cent (19) of 66 untreated controls. Reviewing 
similar studies, Warner concluded that vaccines of hemolytic streptococci and 
other organisms have proved of little value, and there is no reliable evidence 
to countenance their intravenous use. Vaccines have generally not increased 
immunity as measured by antibodies or decreased hypersensitivity as shown 
by skin tests. In doses used they have not prevented sore throats or rheu- 
matic relapses. According to Warner, no one has apparently used smaller 
doses absorbed by slower methods : he stated that it may be worth while to 
study the effect of small doses given subcutaneously or orally. 

Intramuscular injections of antiscarlatinal serum (Eason and Carpenter 
1937) in acute cases unresponsive to salicylates were cautiously approved.®^"’ 
Friedman, Klein, and Rosenblum noted no effect from intravenous 
injections of convalescent serum into four patients with active rheumatic 
fever, or of serum from actively ill patients into four convalescent patients. 
But when serum was drawn from 1 1 actively ill patients, kept 33 to 86 days, 
and reinjected into the same patients during convalescence, in six of seven 
cases symptoms and signs “ suggestive of the original disease ” were repro- 
duced (slight increases in pulse rate, slight fever — never over 101° F.). 

[Reaction.s were not striking and occurred 3 to 11 days after injections. Joint 
pains occurred in only two cases, joint swelling only once. Perhaps the reactions 
were nonspecific in type.— Ed.] 

Diet and 1 ifannns. Despite the fact that the blood of mo.st rheumatic 
patients is somewhat deficient in vitamin no notable effects from ad- 
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ministration of vitamin C were reported, with the possible exception of those 
in Mosse’s case, that of a Chinaman with acute rheumatic fever who “ re- 
sponded dramatically-’’ to the use of vitamin C (contained in a daily ration of 
800 to 1200 c.c. of ” fresh red fruit juice ”). [Details of the case are meager 
and confusing. One cannot determine from the dates given how long the disease ante- 
dated treatment or how long symptoms continued thereafter. — Ed.] According to 
Kaiser vitamin C will not prevent or cure the disease. The deficiency is 
probably not the cause, but the result of this infection as it is of many infec- 
tions. Nevertheless, the increased need of the rheumatic patients for vita- 
min C should be recognized, and generous amounts of fruit juices or vitamin 
C supplements should be prescribed.^®®’ To rheumatic children cod 

liver oil (2 drams) in tomato juice (1 ounce) was given twice daily by Bacal 
and Struthers. 

Fever Therapy. Fever therapy seemed to reduce symptoms and shorten 
attacks in 15 cases of acute rheumatic fever (Dunn and Simmons). Several 
patients, previously unrelieved by other forms of therapy, noted marked 
relief of symptoms after the first session of fever. In three cases recur- 
rences occurred within two weeks to 21 months. [Several fever sessions were 
generally given, each at intervals of four to seven days. Hence enough time elapsed 
for natural remissions to have occurred. No attempt was made to evaluate such 
tlierapy in preventing or moderating carditis. — Ed.] Osborne, Blatt and Ney- 
mann gave fever therapy to seven patients with carditis and chorea and to 
five with carditis alone. It did not harm the heart ; in the first group cardiac 
“ improvement ” was sometimes noted as evidenced by improved electro- 
cardiograms and disappearing systolic murmurs ; in the second group, only 
one patient really improved. Ferderber noted “improvement” (not de- 
fined) in most of his patients with rheumatic fever or rheumatic carditis 
given fever therapy. 

[None of those who have reported beneficial effects from fever therapy for rheu- 
matic fever and carditis have followed up the cases long enough to note whether the 
course of the carditis has really been affected.— Ed.] 

Special Treatment for the Heart. Small doses (3 to 6 minims) of 
dio-italis were prescribed by Warner in an attempt to slow the hearts of 
affected children. [This is not easy to do even with large doses. Most authorities 
consider di°-italis of value in carditis only in the presence of cardiac failure.— Ed.] 
Graded plans for resumption of physical activity were outlined.^- -- 

Institutional Care and Climate. Certain physicians believe that, when- 
ever economic status permits, rheumatic children should be taken south to 
avoid the cold storms of winter and spring. Choice American climates are, 
according to Mills, the southern parts of New lilexico, Arizona, and Cali- 
fornia. \lil!s recommended the migration of such patients well south, 
preferably near the Mexican border from El Paso west, rather than to 
southern Florida, or the West Indies where tropical storms and long debili- 
tating summer heat might lessen the chance for complete quiescence of the 
disease. Migration should be permanent, not for the winter alone. For 
children of parents who cannot afford the cost, convalescent camps or farms 



PROBLEM OF RHEUMATISM AND ARTHRITIS 


1737 


should be established by the government in choice southwestern spots. 
“ The total burden on public funds would probably be no more than is re- 
quired by their frequent and prolonged stays in northern hospitals at high 
overhead costs.” In such convalescent homes, problems peculiar to the 
disease could be studied more carefully. To date the number of such con- 
valescent homes in the United States is so few, and the waiting list for them 
so long, that months may elapse before the sick child can gain admittance. 
Swift contrasted dhe inadequate existing provisions for cardiac patients with 
those for the tuberculous : for the latter there are in the United States and 
its possessions 749 institutions with 92,786 beds, and an additional 5,000 
under construction. This includes 78 federal, 399 state, county and munici- 
pal, and 71 private or semiprivate institutions. 

[No figures for beds available for convalescent rheumatic patients were given, 
but admittedly the number is very inadequate. — Ed.] 

Schemes for managing a rheumatism pavilion in Montreal (Bacal and 
Struthers) and a convalescent cardiac school at Caldwell, New Jersey 
(Kaufman) were described. Some physicians ® consider the psychologic 
effect of special schools bad for rheumatic children, but as a result of his 
study of the emotional and social development of 21 adolescent girls with 
rheumatic carditis Silver strongly opposed this view. Psychic disturbances 
of such children arise not because of their own knowledge of their disability 
and the limitation it imposes, but from other causes; parental overprotec- 
tiveness, “ sense of guilt,” and evidences that the community considers the 
child handicapped. The emotional and social difficulties engendered thereby 
can best be eliminated by adjustments in special residential schools for rheu- 
matic children. Unquestionably, the greatest strides in the development of 
special rheumatism units, convalescent hospitals, and cardiac schools have 
been made in England : synopses of these valuable schemes were out- 
lined by Furniss, Glover, and Schlesinger. In London alone provisions 
have been made for the special care of 1 100 convalescent rheumatic children. 
By such care the mortality at West Wickham was reduced to 12 per cent, 
as compared to that of 26 per cent in other parts of Great Britain. The pro- 
vision of 1.7 convalescent beds for each 1000 elementary school children 
was considered necessary in London.’®® 

Prophylaxis. Important points in the prophylaxis of the disease arc 
improvement of living .conditions for children (proper housing, clothing, 
and feeding; slum clearance, development of more playing fields), careful 
removal of infected foci, frequent examination of school children, and special 
care for rheumatic suspects. Public health nurses, teachers and mothers 
each play an indispensable role in this scheme.®’’ 


Sy0enh.\m’s Chorea 

Clinical Data. The clinical features of chorea were briefly reviewed.®’® 
Lueth found basal metabolic rates to be normal in 42 juvenile cases of acute 
> denham s chorea, regardless of its severity. The mental changes present 
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in 35 cases of chorea minor were grouped Shaskan: group 1, 10 cases of 
chorea and severe psychosis (two with carditis) ; group 2, nine cases of 
chorea with mild mental disturbances (behavior problems, etc.); group 3, 
16 cases of chorea with gross mental changes. In the milder uncomplicated 
cases, there were no serious disturbances in thinking or in orientation, but 
behavior problems were sometimes serious. In the severe cases, the hyper- 
kinesis or akinesis influenced thinking. Hallucinations and delusions were 
often present. In the more severe cases, confusion and disorientation were 
present. Severe mental symptoms were a grave prognostic sign and were 
seen in older patients. Of the 8 patients without carditis in group 1, 4 died. 

Pathogenesis; Relationship to Rheumatic Fever. From the time of 
Bright, a close relationship has generally been thought to exist between 
chorea and rheumatic fever, although Osier noted such a relationship in only 
21 per cent of his cases of chorea. Neither bacteriology nor pathology has 
solved the relationship. According to some, no structures resembling rheu- 
matic nodules have been seen in the few cases of pure chorea which have 
come to necropsy (McCulloch) ; according to others, perivascular nodules 
resembling Aschoff bodies have been noted in the brains of patients dead of 
chorea (Schroder). “ If the patient with chorea dies, he dies of rheuma- 
tism or its complications. The question still remains whether he can have 
chorea without rheumatism.” The conclusion of current writers would 
seem to be that generally he cannot.®*®’ ®^® 

Among 1052 rheumatic patients studied by Sutton and Dodge, chorea 
was present at some time in 467, absent in 585. Emotional upsets were less 
frequent precipitants of chorea than recent infections, especially of the rheu- 
matic variety. The choreic children exhibited no particular personality or 
body type, and had “ normal ” or “ dull normal ” intelligence quotients simi- 
lar to controls. Of the 467 choreic patients, 91 (about 20 per cent) had 
“ pure chorea ” (no associated rheumatic manifestations), 133 (28 per cent) 
had muscle and joint pains, 243 (52 per cent) had frank rheumatic attacks. 
At the end of 4.8 years (mean) of observation, organic carditis was found 
to affect 19 per cent of those who had pure chorea, 30 per cent of those with 
muscle and joint pains, and 73 per cent of those who had had frank rheu- 
matic attacks (also 72 per cent of the 585 rheumatic patients who had not 
had chorea). Therefore Sutton and Dodge concluded that chorea must be 
considered not onty a manifestation, but a major manifestation, of rheumatic 
infection. Although chorea per sc is not usually a serious disease, the child 
who begins his rheumatic career with chorea runs a 50 per cent chance of 
carditis developing, a 75 per cent chance of some noncardiac rheumatic 
symptoms developing. 

A study b}’ Usher led to somewhat similar conclusions. Of 105 patients 
with chorea, on admission 56 gave a history of “ pure chorea,” but 27 per 
cent of them were found to have carditis, generally mild; 49 gave a history 
of chorea and other rheumatic symptoms; in these cases of “ mixed chorea ” 
carditis, often of notable severity, liad developed in 65 per cent. 
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To stress its relationship to rheumatic. fever, McCulloch spoke of chorea 
minor as “ encephalitis rheumatica,” presumably an exudative manifestation 
similar to that in joints, heart and elsewhere. Schroder also speculated as to 
whether the true eause of chorea might not be an allergic reaction, perhaps 
a localized edema, in the brain itself, probably in the lenticular nuclei, re- 
sulting from selective action of a rheumatic virus. 

Treatment. Contrary to the view of Sutton and Dodge, focal removal 
seemed less important to Usher than the control of psychic trauma: he pre- 
scribed daily 45 grains of calcium gluconate and 15 grains of aspirin gen- 
erall}' for three to four weeks to control the chorea. Sulfanilamide given 
for two to four weeks b)’’ Massed and Jones had no effect in seven cases of 
chorea. 

Fever therapy continued to be the therapeutic method of choice. It was 
not of benefit in Shaskan’s cases of chorea with severe psychosis, but was 
“ helpful ” for patients with minor mental symptoms or with behavior prob- 
lems. Schmidt treated 15 patients with artificial fever; the condition of 
many had been resistant to fever from typhoid vaccine : 10 were promptly 
cured, two “ improved,” two did not improve, and one patient died (no fur- 
ther details). Osborne and his colleagues again reviewed their fav- 
orable results reported previously. Choreic patients of Ferderber who re- 
ceived only five or six fever sessions (each three hours at 105 to 106° F. ) 
became symptom free but relapsed after four to six months; those who re- 
ceived 8 or 10 treatments were cured of the chorea ; complicating carditis was 
not harmed. A follow-up study by Sutton and Dodge on the condition of 
99 children given fever therapy as compared to 66 treated otherwise indicated 
that in the former group thereafter polyarthritis developed much less fre- 
quently, carditis and recurrent chorea somewhat less frequently. The mor- 
tality of the former group was also significantly lowered. 

Of 48 treated and 23 untreated patients, observed one to three years, chorea 
subsequent!}’' developed in 32 and 38 per cent, polyarthritis in six and 32 per cent, 
carditis in 13 and 26 per cent, fatal carditis in three and 13 per cent respectively. Of 
51 treated and 37 untreated patients observed four to six years, chorea subsequently 
developed in 41 and 51 per cent, polyarthritis in six and 33 per cent, carditis in 29 and 
35 per cent, and fatal carditis in 2 and 11 per cent respectively. Aortic lesions de- 
veloped in only one of the 99 treated cases, in seven of the 60 untreated cases. 

IH subsequent work confirms these results the modification of associated or impending 
carclitis would appear to be a more important effect of fever therapy in cases of chorea than 
llic shortening of the chorea itself.— Ed.] 

Usher alone seemed disappointed with fever therapy: to him fever in- 
duced by typhoid vaccine or by inductothermy seemed too drastic and not 
certainly preventive of recurring chorea. 
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ADRENAL HEMORRHAGE WITH PURPURA AND SEPTICEMIA 
(WATERHOUSE FRIDERICHSEN SYNDROME) WITH 
RECOVERY ; CASE REPORT * 

By T. Nelson Carey, M.D., F.A.C.P., Baltimore, Maryland 

Adrenal hemon-hage complicating septicemia is rarely suspected during 
life. Almost invariably it is a postmortem discovery, but usually when found 
it can be correlated with the clinical picture and implicated as an important 
factor in causing the death of the patient. That it is probably more common 
than realized is indicated by the admission of three cases to the University 
Hospital within one year. Two of these have been reported by Sacks,’- who 
in a review of the literature found only 64 cases published before 1937.* The 
third case is described in this report; recovery of the patient prevented proof 
of the diagnosis by autopsy. 

The reports of Waterhouse - in 1911 and Friderichsen ® in 1918 have given 
the name of the "Waterhouse-Friderichsen syndrome” to fulminating septi- 
cemia with purpura and adrenal hemorrhage. Since Sacks’ report Magnussen ^ 
has published one and Simpson ® two cases. 

When the descriptions are detailed all cases show a striking similarity. 
Aegerter ® and Sacks ’ have called attention to this. The patient is usually a 
child who has become suddenly ill during the course of what is, apparently, a 
mild respiratory infection. Vomiting, chills and fever occur, followed by col- 
lapse within a few hours. The blood pressure, when estimated, is said to be 
low, though few definite figures are given. Fever is usually high or remittent, 
but early death has precluded more than a few determinations in each case. 
Cyanosis is common, and with the accelerated respiratory rate, this feature may 
lead to a diagnosis of pneumonia. Within 12 hours after onset a petechial rash 
is observed on the skin; the lesions increase in size and number, and in a few 
hours ecchymoses 10 to 30 mm. in diameter, or even larger, may be present. 
The leukocyte count is usually high. Even in those cases caused by meningo- 
coccic septicemia, typical physical signs of meningitis are usually not seen, but 
resistance to passive movement of the extremities, headache and weakness are 
common, and in Aegerter’s review convulsions were noted in 12 of 57 cases. 
Death occurs usually- within 24 hours after onset. 

The illness is so fulminating and death so early that complete studies are 
usually not done, and only after autopsy are the symptoms correlated with the 
characteristic patholog>'. Aegerter suggested studies of sodium metabolism and 
recommended treatment with large doses of cortical adrenal extract, sodium 
chloride and epinephrine. There are in the literature no reports of serum sodium 

* Received for publication December 9,1938. 

From tlic Department of Medicine, University of Maryland School of Medicine. 
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and potassium determinations, and no reports of treatment of the syndrome by 
these measures. 

Of the 57 cases reviewed by Aegerter 55 were examined post mortem. Bi- 
lateral adrenal hemorrhage was found in 52 and unilateral hemorrhage in three 
autopsies. Sacks’ and Simpson’s cases had bilateral hemorrhage. The glands 
may be completely disorganized by gross bleeding or multiple minute areas of 
hemorrhage may be found. Microscopic examination shows hemorrhage of 
variable extent, often with complete disruption and extensive necrosis of the 
gland. 

When bacteriologic study is done the meningococcus is usually discovered 
to be the infecting organism, but in other instances the pneumococcus, hemolytic 
streptococcus and staphylococcus have been recovered by blood culture. 

Case Report 

The patient, F.R., was a white woman, aged 27, married, whose health had been 
generally good until the onset of her illness. On February 2, 1937, she contracted 
an acute cold with cough and profuse nasal discharge, but was well enough to con- 
tinue her usual duties. During the afternoon of February 8 she had several chills and 
vomited. About 10:00 p.m. she felt weak and somewhat short of breath. Her phy- 
sician was called and though he advised hospitalization it was refused. During the 
night she was restless and did not sleep. At 8 :00 a.m. on February 9, pneumonia was 
suspected by her physician and at 9 :30 a.m. she was admitted to the University Hos- 
pital where she remained until 1 p.m. February 10, 1937. 

On admission to the University Hospital her temperature was 103.6° F. (rectal), 
pulse 120, respiration 12. Examination revealed a young woman, semicomatose, but 
easily aroused to a moderate degree of consciousness. The lips, ears and finger-tips 
were cyanotic. Respiration was shallow. Scattered over the body, especially on tlie 
forearms and antecubital fossae, were many small petechiae from 0.5 to 2.0 mm. in 
diameter. The pupils were small and active; the fundi could not be seen through the 
undilated pupils. The eardrums, mouth and tliroat were negative. The lungs were 
apparently normal, though examination was not entirely satisfactory. The heart was 
normal in size and position, with clear, distant, rapid and regular sounds. The blood 
pressure was 65 systolic and 35 diastolic. The abdomen was soft. No tenderness 
could be elicited on deep pressure in the costovertebral angles or in the upper abdomen 
anteriorly. The extremities were negative. There was no stiffness of the neck and 
Kernig s sign was only suggestively positive, probably because the patient resented 
passive motion of her extremities. The deep reflexes were moderately hyperactive and 
no pathological reflexes could be elicited. 

As soon as the hypotension was discovered 1 c.c. of 1 : 1000 epinephrine was given 
subcutaneously without demonstrable effect. Oxygen by nasal catheter slightly de- 
creased the degree of cyanosis. Attempted carbon dioxide hyperventilation increased 
the rate and depth of respiration, lessened cyanosis, and caused a rise of blood pres- 
sure to 85 systolic and 40 diastolic. The blood pressure returned to its original level 
when carbon dioxide was temporarily discontinued. 

Hypodermoclysis of physiological sodium chloride solution was started at 11:00 
a.m., February 9, with 1 c.c. of epinephrine added to each liter. After 200 c.c. had 

een absorbed blood was drawn for serum sodium and potassium determination. 

0 mrn was reported as 147.7 inilliequivalents per liter and potassium as 3.04 milli- 
equivalents, both normal values. Fifty grams of dextrose in 500 c.c. of 0.8 per cent 
soclium chloride were given intravenously at 12:30 p.m. 

Lumbar puncture was performed at 10:30 a.m. The fluid was clear, and the 
pressure was not measured. The cell count was reported as 21 per cu. mm. with 99 
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per cent polyinorphonuclears and 1 per cent lymphocytes. A trace of globulin was 
present. No bacteria were seen on direct examination, but culture was reported on 
February 10 as showing Neisseria intracellular is, agglutinated by antimeningococcic 
serum in dilution of 1 : 1280. Blood culture produced the same organism. 

The patient did not void during her stay in the hospital. Her blood non-protein 
nitrogen was 39 mg. per cent, sugar 126 mg. per cent, and CO., was 42 volumes per cent. 
The leukocyte count on February 9 was 8,950, with a differential formula of poly- 
morphonuclears 88 per cent, lymphocytes 8 per cent and monocytes 4 per cent. The 
erythrocyte count was 4.25 million and hemoglobin 13 grams (Sahli). On February 
10 the leukocyte count had increased to 22,480. 

As the clinical picture was identical with that described in those patients show- 
ing massive adrenal hemorrhage at autops}', it was decided to treat the patient with 
cortical adrenal extract and continue with the supportive measures noted above. Ac- 
cordingly, she was given 10 c.c. of cortical adrenal extract (Parke Davis & Co.) intra- 
muscularly at 1 :15 p.m. on February 9. One c.c. of epinephrine solution was given 
at 4:00 p.m., followed by 10 c.c. of cortical adrenal extract (Upjohn) intravenously 
and 10 c.c. intramuscularly at 5:00 p.m. and again at 10:00 p.m. 

During the afternoon of February 9 the patient’s condition was somewhat im- 
proved, with less evidence of collapse. Her blood pressure was 85 systolic and 55 
diastolic at 1 :00 and 2 :00 p.m., falling to 64 systolic with uncertain diastolic pressure 
at three o’clock. After epinephrine administration it rose to 84 systolic and 60 
diastolic. The temperature varied from 105° F. to 106° F. until 10:00 p.m., then 
ranged from 100° F. to 101.4° F. until transfer. The heart rate continued between 
130 and 140. The respiratory rate increased to 30-35 after 2:00 p.m. During the 
afternoon restless delirium replaced the apathetic semicoma. The purpuric spots in- 
creased rapidly in size and number, and spread over the trunk and extremities. Many 
of the lesions were from 1 to 3 cm. in diameter, irregular and sharply defined. The 
skin became ecchymotic where it was traumatized by needles. 

At 9:00 p.m. February 9, though cultures of blood and cerebrospinal fluid had 
not been reported, treatment for meningococcic septicemia was initiated. Antimenin- 
gococcic serum was given intravenously at 9 :00 p.m. and intramuscularly at 2 :00 a.m. 
February 10, and at the latter time subcutaneous administration of 2.4 gm. of sul- 
fanilamide was started. Intravenous administration of 500 c.c. of 0.8 per cent 
sodium chloride was carried out between 2 :00 and 2 :30 a.m. 

On the morning of February 10 the patient’s general condition was improved 
and her appearance was more suggestive of epidemic meningitis. The neck was 
slightly stiff, but Kernig's sign was still doubtful. Cyanosis had disappeared. Oc- 
casional muscular twitching was noted, but there were no convulsions. The mental 
state was unchanged. Blood pressure was 104 systolic and 70 diastolic. When the 
bacteriologic studies were reported she was transferred at 1 :00 p.m. to Sydenham Hos- 
pital, the municipal contagious disease hospital of Baltimore City. 

At Sydenham Hospital lumbar puncture was done at 4:00 p.m. Thirty c.c. of 
cloudy cerebrospinal fluid were removed and 30 c.c. of antimeningococcic serum re- 
placed. The cerebrospinal fluid cell count was 5200, with 89 per cent polymorpho- 
nuclear leukocytes. Neisseria intraccllularis were found on direct e.xamination anrl 
grown on culture. 

On February 11, 30 c.c. of serum were given intrathecally, 30 c.c. intravenousl)', 
and 5.5 gm. of sulfanilamide orally. On February 12, 45 c.c., on February 13, 15 c.c., 
and on February 14. 20 c.c. of serum were given intrathecally. .Sulfanilamide was 
given orally in dosage of 1.3 gm. on February 13 and 2.6 gm. on February 16. No 
serum was given after February 14, but .sulfanilamide was continued by mouth until 
February 25, with an average daily dose of 4.5 gm 
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The cerebrospinal fluid was sterile after February 11. The patient's general con- 
dition began to improve on February 14. There was no recurrence of the shock and 
prostration. The temperature finally became normal on February 25, when the 
cerebrospinal fluid was clear, with 11 cells per cu. mm. Convalescence was com- 
plicated by a left corneal ulcer thought to be herpetic in origin. On discharge, March 
7, blood pressure was 138 systolic and SO diastolic. 

Final examination was made on July 14, 1937. At that time the patient felt very 
well but convalescence had been slow, as recovery was not complete until late in May. 
Physical examination was negative except for slight scarring of the left cornea, 
minimal ectropion of the left lid with loss of lashes, and a soft systolic murmur at the 
apex of the heart transmitted a short distance tdward the axilla. Blood pressure was 
130 systolic and 75 diastolic while lying down and 140 systolic and 90 diastolic while 
sitting. 

The characteristic appearance of this patient, which agreed fully with clinical 
descriptions of the Waterhouse-Friderichsen syndrome, probably justifies the 
diagnosis of adrenal hemorrhage at the onset of the meningococcic infection. 
Diagnosis of the syndrome cannot be certain without autopsy. Aegerter ® sug- 
gested studies of sodium metabolism, but these studies require determination 
of sodium balance, evidently impossible in such an acute illness. Loeb, Atchley, 
Benedict and Leland ' reported that the average reduction of blood serum 
sodium was as little as 2.3 milliequivalents per day after total adrenalectomy. 
Certainly in an illness of only 12 hours’ duration one could not expect the blood 
sodium level to be appreciably affected. Even in Addison’s disease the blood 
serum sodium may be within normal limits, and the abnormality of sodium 
metabolism only discoverable by comparison of blood level and urinary excretion 
during balance studies.® 

The many therapeutic procedures emplo3'-ed in this case increase the difficulty 
of estimating the effectiveness of the attempted specific treatment with cortical 
adrenal extract. It is even possible, though unreported, that spontaneous 
recoveiy may occur in meningococcic septicemia with adrenal hemorrhage. How- 
ever, the unexpected recover}’’ of this patient from the severe initial collapse, 
possibly as the result of the treatment outlined, suggests the use of similar 
measures when the diagnosis of adrenal hemorrhage is suspected. 
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SUPPURATIVE ARTHRITIS DUE TO A HEMOLYTIC STREPTO- 
COCCUS OF THE LANCEFIELD GROUP B ; A CASE REPORT * 


By Lowell A. Rantz, M.D., Boston, Massachusetts 


Lancefield ^ has described a method for the differentiation of the hemolytic 
streptococci into groups by means of the precipitin reaction, based on the presence 
in this organism of a group specific carbohydrate obtainable by acid hydrolysis. 
She has pointed out, and the observation has been confirmed by others, that 
streptococci etiologically involved in practically all cases of human infection are 
representatives of her group A. With Hare - she studied a large number of 
cases of puerperal sepsis and demonstrated organisms of this group in 45 of 
46 cases of severe infection, the other being caused by a member of group G. 
In seven cases of mild infection, organisms of group B were cultured from the 
vagina No other instances of infection with streptococci of the latter group 
appear' to have been reported except three fatal cases of puerperal sepsis by 
Fit ® in which the striking features were the presence of endocarditis in two, 
and the tendency to localized abscess formation in the other. 

It is the purpose of this report to describe a case of suppurative arthritis in 
which a streptococcus of group B was the etiological agent. , 


Case Report 


■IT -ear old, colored, domestic worker entered the fourth medical service of the 
I ntv Hospital on August 14, 1938, with a complaint of pain and swelling of 
Boston u y lor five days. Family history was non-contributory, as was 

the lett K moderate dyspnea on exertion for one year. Ten days before 

past history ^ , hospital six teeth had been extracted. Four days later she felt 
her admission to uic _ — , — , •„ , 


lamiss vomited. The next day pain and swelling appeared in her 

very weak gradually increasing in severity until the day of entry. At that 

left knee a ..-rn'ination revealed a well-developed, obese, colored female who was 
time ^ temperature was 100.5° F.; the pulse rate 100. Examination of the 

acutely in. negative. The chest was clear, the heart enlarged, and the blood 

head ^ svitolic and 100 diastolic. No organs or masses were palpated in the 

^ ^ 1 ; TTincc wnc in tlir* nfprtiQ nn npK'ir nvaminatinn 


. , . Irreeular mass was felt in the uterus on pelvic examination, 

abdomen, but a naru, , , , .... 


pressure 

^domen, "||^^“g^^'^‘'l’ourth”left nietacarpo-phalangeal Joints and about the left knee 
tiilre was tenderness, swelling, redness, and abnormal warmth, with limited and very 
painful movement in the affected joints. 

* R ■ -cd for publication Februarj' 16, 1939. 

I,,. Thorndike Memorial Laboratory, Second and Fourtli Medical Services (Har- 
vard) Boston City Hospital, and tlie Department of Medicine, Harvard Medical School, 
Boston. 
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Laboratory examinations revealed a normal urine; a hemoglobin of 75 per cent 
Sahli, 4,000,000 red blood cells, and 10,000 white blood cells, with a differential count 
of 72 per cent polymorphonuclears, 17 per cent lymphocytes, 10 per cent monocytes, 
and 1 per cent basophiles. The Hinton and gonococcal complement fixation tests were 
negative. Culture of the blood was sterile. The blood uric acid was 2.2 mg. per 100 
milliliters. The electrocardiogram showed left ventricular preponderance. 

A diagnosis of hypertensive cardiovascular disease, fibromyomata uteri, and in- 
fectious arthritis of undetermined etiology was entertained at this time. Paracentesis 
of the knee was performed and 25 milliliters of thin, cloudy fluid containing 38,000 
cells per cubic millimeter, all of which were polymorphonuclears, were removed, and 
a pure culture of weakly hemolytic streptococci was grown from it. 

Following the last observation she was transferred to the sixth surgical service 
for orthopedic management. The course of her illness during her hospital stay is 
illustrated in chart 1. 
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Chart I. 

The temperature was of remittent type for five weeks, at which time it returned 
to normal by lysis. The knee was tapped again on September 6 and, when a similar 
streptococcus was found, sulfanilamide, in a dose of two grams daily, was begun and 
September 27. Eight grams had been given previously on August 20 
and 21. The affected limb was constantly immobilized from September 8 until the 
line of discharge by means of a plaster cast covering the entire leg. Anemia de- 
^e oping during the course of the illness necessitated a transfusion of 500 c.c. of whole 
00 on September 15. In other respects her course was prolonged but uneventful. 

joints of the left hand subsided within two weeks without special therapy, 
le time of discharge from the hospital she felt well and returned to her own home 
\ lere immobilization of the limb in plaster for another three months was planned, 
en ua complete healing witli ankjdosis of the joint being anticipated. 

Bacteriology 

inajority of the strains of hemolytic streptococci of the Lancefield group 
»ave been isolated from the mastitis of cows, from milk, and from milk 
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products. Certain cultural and biochemical characteristics have been described 
for this group. Sodium hippurate is reduced, growth occurs on 40 per cent bile 
agar, a final pH of 4.4 to 4.5 is reached in glucose broth, and trehalose is 
fermented, but not sorbitol.^ Tillett and Garner * have demonstrated the failure 
of these organisms to produce fibrinolysin. 

The biochemical, serological, and cultural characteristics of the organism, 
KBIJ, isolated from the infected knee, as described in this report, are listed in 
table 1. Similar studies with K17A4 a known strain from group A, V9 a group 

Table I 


Strain 

Sero- 

logical 

Group 

Reduc- 
tion of 
Sodium 
Hip- 
purate 

Final pH 
Glucose 
Broth 

Growth on Bile Agar 

Fermen- 

tation 

Trehalose 

Fermen- 

tation 

Sorbitol 

Fibrino- 

lysin 

40 

per cent 

10 

per cent 

K17A4 

A 

— 

4.9 

— 

+ 

+ + + 

— 

+ + 

KBIJ 

B 

+ + + + 

4.2 

+ + + + 

+ + + + 

+ + + 

— 

— 

V9 

B 

+ + + + 

4.6 


+ + + + 

_j_ -j- 

— 


K64 

C 


4.9 







B strain, and K64 a group C strain are included. From these observations it 
is possible to state definitely that this streptococcus is a member of group B. 
On 5 per cent blood agar surface colonies are large, flat, smooth, and gray, sur- 
rounded by a small area of partial hemolysis, quite unlike the usual small dome- 
shaped white colony with wide band of hemolysis that is so characteristic of the 
ordinaiy hemolytic streptococcus isolated from human sources. The other strain 
of this group mentioned above has a similar colonial appearance. 

Comment 

Only a few cases of seidous infection in man have been reported in which 
streptococci of the Lancefield group B have been demonstrated to be the etio- 
logical agent. In the present case it is of interest to speculate as to the means 
by which an organism, ordinarily of such weak invasive qualities, reached the 
joints in this patient. No definite conclusions are to be drawn, but it should 
be noted that four days before the onset of her illness six teeth were extracted 
from her mouth, and it seems fair to postulate that the natural body defenses 
were broken down in this area, allowing a few organisms to penetrate the tissues. 
A transient bacteremia very likely occurred, with a focalization of bacteria in 
the affected joints. The relatively mild course suggests that the streptococci of 
this group are not as destructive as most of the members of group A. 

Little specific information is available in regard to the action of sulfanilamide 
in infections due to group B streptococci. However, Bauer and Gunderson = 
treated four cases of bovine mastitis, a disease of cattle usually caused by 
organisms of this group, with this drug, and demonstrated in one instance a 
disappearance of the organisms from the milk during its administration and in 
three others a reduction of the total number of organisms. Long, Bliss and 
Feinstone have mentioned its use in infections of the urinary tract caused by 
members of this group and suggest urinary levels of the drug of 250 to 300 
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mg. per 100 milliliters, but they have presented no other clinical data. The 
dosage of sulfanilamide in the case presented here was so small that it seems 
unlikely that it exerted more than a very slight effect on the course of the illness, 
but it probably exerted some inhibitory action on the growth of the organisms, 
and thus may have aided the natural antibody mechanism to sterilize the joint. 

It is probable that practically all infections in man due to the hemolytic 
streptococcus are caused by members of Lancefield’s group A. Since routine 
grouping of the strains isolated in medical and surgical practice is rarely done, 
no accurate statistical evidence is available. It is quite likely that, if this pro- 
cedure were carried out, many more instances of infection by organisms of other 
groups would be discovered and the etiology of certain atypical cases clarified. 
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METASTATIC CARCINOMA SIMULATING 
HYPERPARATHYROIDISM 

By Elmkr C. Bartels, M.D., F.A.C.P., and Charles B. Kimmel, M.D.,f 

Boston, Massachusetts 

The clinical syndrome of hyperparathyroidism has been established. The 
literature contains many articles by competent investigators giving the salient 
features of this disease with the requisites for diagnosis. Since surgical inter- 
^entlon, especially earl}’^ in the disease, maj'' result in cure^it is important that 
physicians should bear this condition in mind, especially when bone pain or 
pathologic fracture, with roentgenologic findings of decalcification of the skele- 
ton are present. An essential diagnostic feature of hy^perparathyroidism is an 
elevation of blood calcium, usually to above 12 mg. per 100 c.c. 

le presence of hypercalcemia even to a marked degree does not invariably 
mean hyperparathyroidism. Hypercalcemia can be induced by injection of para- 

Receivcd for publication December 1. 1938. 
t'rom the Department of Internal Medicine, The Lahev Clinic. 

1 Aow residing in Marysville, California. 
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thormone, or by large doses of vitamin D or of dihydrotachysterol. Also, hyper- 
calcemia is frequently found in cases of multiple myeloma when the level of the 
scrum protein is elevated. In 1931, Mason and Warren ^ reported a case of a 
woman, aged 48, with metastatic carcinoma from the breast which simulated 
hj'perparathyroidism. The presence of a high level of blood calcium, varying 
between 12.9 and 17.6 mg. on 11 determinations, led to some difficulty in the 
diagnosis of their case. Boyd," in his book on patholog)'’, mentions two cases 
of metastatic carcinoma with widespread decalcification of the bone and high 
blood calcium determinations. One had a primary malignant lesion of the breast 
and the other a bronchiogenic carcinoma. Gutman, Tyson and Gutman ® have 
also mentioned the association of metastatic carcinoma with high blood calcium. 
We wish to add a case which is almost a duplicate of that of Mason and Warren, 
especially in the matter of a marked elevation of blood calcium. 

Case Report 

A girl of 20 years was referred to the clinic with a diagnosis of suspected hyper- 
paratliyroidisni. She had been in excellent health, attending college, and leading an 
active life up to 10 months previously, when she began to complain of severe low 
backache. She had lost some 12 pounds (120 to 108 pounds) during the two years 
before tlie onset of this back discomfort, but this was attributed to over-activity. The 
backache continued practically unchanged for five months after which she began to 
complain of more or less continuous pains in the legs. At that time it was drought 
she was suffering from rheumatic fever. Although the pains were not localized to 
particular joints, die severity of the discomfort and the presence of a low grade fever 
suggested this diagnosis. From this time on the patient was bedridden and her course 
was progressively downhill. Pain in the bones and joints became generalized so that 
motion caused great distress. Rapid weight loss of 30 pounds occurred to the time 
of admission. In the last si.x to seven weeks nausea and vomiting had been trouble- 
some symptoms. 

Physical examination revealed that the patient was thin and markedly emaciated, 
with a dry and shiny skin. The pulse rate was 100, the temperature normal, and the 
blood pressure 140 mm. of mercury systolic and 90 mm. diastolic. The muscles were 
markedly atrophied with loss of tone. Movement of the arms and especially of the 
legs produced severe pain in the lower back and shoulders. The legs were kept in a 
semiflexed position. No abnormalities of the bones could be found on palpation. The 
right breast was movable but uniformly firm and nodular. The left breast was soft 
and flabby. No nodes were felt. There was a scar, 10 cm. in length, over the right 
lower lateral chest wall from a recent rib resection. 

■ The laboratory studies revealed that the urine contained considerable albumin 
and many leukocytes. The specific gravity was normal. The hemoglobin was 47 per 
cent (Sahli) ; erythrocytes numbered 2,750,000 and leukocytes, 10,350 per cubic milli- 
meter of blood. The value for the nonprotein nitrogen was 46 mg, per 100 c.c. of 
blood. In the table are given the levels of the serum calcium, phosphorus and phos- 
phatase over tlie course of one montli. A test for Bence-Jones protein was reported 
as negative and the serum protein was 6.5 gm. per 100 c.c. 

Roentgenologic studies of the bones, including the spine, ribs, pelvis and skull, 
showed a diffuse mottling type of decreased density. The ilia were more extensively 
involved in this process than the other bones of the skeleton, as shown in figure 1. 
The lung fields showed a faint, diffuse, snowflake type of mottling. Roentgenologic 
study of the gastrointestinal tract was reported as negative. A roentgenogram of the 
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Fig. 1. Extensive involvement of the ilia can be seen. 


reveled a small area of increased density opposite the edge of tlie third lum- 
bar V ertebra m tlie region of the left ureter. 

thvroid’*^ presented an interesting diagnostic problem. In favor of hyperpara- 
calceinilf”^ the clinical course, having as the outstanding factors bone pain, hyper- 
, an t le diffuse structural change shown by the roentgenograms of the bones. 
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In addition, a shadow in the region of the left ureter suggested the presence of a stone, 
which would favor the above diagnosis. Multiple myeloma seemed to be ruled out by 
the normal value for serum protein and the absence of Bence-Jones protein in the 



Fig. 2. Specimen from the rib. A border of cortical bone has been partially 
eroded by tumor. Tlie bone marrow and trabeculae have been replaced almost com- 
pletely by fibrous marrow containing small alveoli and ill-defined epithelial cells, 
showing some vascularization and in places having distinct lumina in the cell masses. 
Rare mitoses are present (X 200). 

urine. However, close scrutiny of the roentgenograms of the skeleton revealed the 
fact that deoilcification was not the outstanding feature, but that diffuse bone destruc- 
tion played the initial role. Beginning compression fractures in two dorsal vertebrae 
seemed to point to metastatic disease. Therefore, malignancy had to be ruled out 
before surgical exploration of the neck for a parathyroid tumor could be considered. 
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In the course of a careful physical examination, one of us (C. B. K.) had noted some 
abnormality in the right breast which had not been previously observed. To approach 
the problem, a portion of the breast was removed for biopsy and the specimen of the 



breast tissue has been completely replaced by large and small 
U compact, epithelial cells, with occasional mitotic figures. The stroma 

hv abundant. Both small blood vessels and lymphatics have been invaded 

™nu3r masses. There is slight variation in size of the epithelial cells. Mi- 
tion relatively few. A number of the cells contain traces of secre- 

which had been removed elsew’here was procured. After study of the slides,* a 

’^^de of carcinoma simplex of the breast with metastasis to the bonv 
skeleton (figures 2 and 3). 

the slices acknowledge the assistance of Dr. Shields Warren for his aid in studying 
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Comment 

This case apparently is the second to be reported in which metastatic carci- 
noma produced a marked elevation in the serum calcium. In the case of Mason 
and Warren, extensive generalized bone changes were observed, with resultant 
collapse of dorsal vertebral bodies similar to that observed in our case. Just as 
extensive changes occurred in our case in that every part of the skeleton of 
which roentgenograms were taken was found to be involved. Apparently the 
myriads of bone metastases acted through pressure or irritation to produce de- 
calcification of adjacent bone tissue, flooding the blood stream with calcium. 
As a result, the level for serum calcium was substantially elevated. To produce 
such an increase in serum calcium there must of necessity be widespread osseous 
encroachment. 

Ducuing^ has recently emphasized the frequency with which carcinoma of 
the breast gives rise to osseous metastases. He described a type of bone pain 


Table I 

Serum Calcium, Phosphorus and Phosphatase 


Date 

Calcium, 

mg. 

Phosphorus, 

mg. 

Phosphatase, 
Bodansky units 

7-19 

14.9 



7-23 

15.2 



8- 2 

16.3 



8- 9 

17.9 



8-25 

15.4 

3.1 

4.6 


associated with diffuse metastasis from the breast which had an abrupt onset in 
the form of “ rheumatismal ” crises. This is of interest since rheumatic fever 
was suspected early in our patient’s illness. This type of symptomatic response 
is rare because usually the clinical picture in metastatic disease is that of localized 
involvement with the severest suffering associated with one region. 

Conclusion 

A case is reported of mammary carcinoma, which had produced generalized 
osseous metastasis, in a girl of 20 years. The diagnosis was at first confused 
with hyperparathyroidism because of a uniformly elevated value for serum 
calcium. 
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EDITORIAL 

’ THE INEFFICIENT TREATMENT OF ANEMIA 

The studies of the past fifteen years have added greatly to our knowledge 
of the various types of anemia and have provided a sound basis for their 
intelligent and efficient treatment. As yet, however, there has not been a 
corresponding improvement in the methods of treatment generally employed. 

Most cases of anemia can be placed in one of three large groups, depend- 
ing upon the relative size and hemoglobin concentration of the red cells. 
The hypochromic microcytic group, with small pale cells, is associated with 
iron deficiency. This anemia practically always responds to the administra- 
tion of adequate doses of simple inorganic iron salts. Whole liver may be 
of benefit as a food, particular!}'- as a source of proteins and vitamins and, 
secondarily, of iron. The various liver extracts, however, have not proved 
to be of any practical value. The second, hyperchromic macrocytic group 
has cells which are larger and darker than normal. The anemia is owing 
to a lack of the erythrocyte maturing factor, and responds to liver, and to 
potent liver extracts or stomach preparations. The cases in the third group, 
which is quite heterogeneous, have cells which on the average are within 
normal limits as to size and hemoglobin content. The anemias of this type 
are due to a great variety of causes such as acute and chronic infections, 
chemical poisons, cancer, and various other chronic debilitating diseases. 
Successful treatment depends upon finding and eliminating the cause of the 
anemia. Neither iron nor liver preparations are of any material benefit. 

Manifestly individual exceptions to this classification occur. Thus some 
cases of leukemia and of refractory anemias may show macrocytosis and 
hyperchromia and yet fail to respond to liver extract. In special cases 
dietarj' deficiencies other than a lack of iron — particularly a lack of proteins 
or of vitamins B and C — may cause an anemia which is resistant to treatment 
unless the diet is rendered adequate. Such cases are relatively uncommon, 
and require special treatment. 

If this knowledge is to be used effectively so that the patient receives 
thet}’^ of treatment he requires with a minimum of unnecessary medication, 
a precise diagnosis must be made. At a very minimum it is necessary to de- 
termine whether the anemia is hypochromic, hyperchromic or normochromic 
in tj'pe. This necessitates a reasonably accurate determination of both the 
lemoglobin and the red cell count, procedures which are in no way difficult 
ut do require a moderate amount of practice for accurate performance. 

^ t is very difficult to determine directly what proportion of physicians in 
actne practice actuall)' utilize these methods of diagnosis and guide their 
leatment accordingly. A survey of the advertisements of remedies for 
anemia distributed to physicians by the leading pharmaceutical houses would 
seem to indicate that their use must be the exception rather than the rule. 
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The great majority of such preparations are “ shot-gun ” mixtures of two 
or more ingredients. Most of them contain iron and liver extract (erythro- 
cyte maturing factor) in some form, or stomach concentrates. A few con- 
tain “ secondary anemia liver extract ” ; many, Autamin supplements — 
brewer’s yeast, Bo complex, thiamin chloride, riboflavin, ascorbic acid. A 
few contain copper, and an occasional one, some other metal such as cobalt, 
manganese or arsenic. 

More than a hundred different preparations of this type have been ad- 
vertised to the medical profession within the past year or two, and if one 
may judge by the volume of advertising, at least 25 to 30 of them must be 
“ large sellers.” In the case of one of the most popular preparations the 
gross retail sales are reputed to be about three million dollars a year. 

In most of these preparations the ingredients are doubtless therapeutically 
active and if given in a dose large enough to supply a sufficient quantity of 
the particular material needed they will ordinaril}^ yield satisfactory results. 
The huge volume in which these preparations are now consumed, however, 
is less a tribute to their potency than to the clever way in which they have 
been advertised and promoted. 

First of all, they appeal directly to those physicians who can not make 
blood examinations themselves and are unwilling to refer patients to others 
for this purpose. A circular advertising one such preparation states that 
it is designed for the oral treatment of all types of anemia which respond to 
liver therapy or the administration of iron salts. It “ may be used advan- 
tageously when facilities for determining the nature of an anemia are tem- 
porarily not available or diagnosis must for other reasons be delayed.” 

Failure to make a precise diagnosis is particularly unfortunate in patients 
with anemia. In cases of anemia secondary to infection or to other organic 
disease, such shot-gun therapy will be futile. The underlying cause must 
be found and eliminated. Even in conditions such as pernicious anemia and 
idiopathic hypochromic anemia in which specific replacement therapy is all 
that is now available, a positive diagnosis is almost as essential. Without it 
few will persist in maintaining indefinitely a course of treatment which at 
best is tedious and involves an expense which is burdensome for the average 
patient. 

In the second place, advertisers haA'^e capitalized to the utmost such state- 
ments as they can find in the literature to bolster their claim as to the ad- 
vantages of such combinations. The evidence for the effectiA^eness of “ sec- 
ondary anemia liA'^er extract ” is derived almost exclusively from animal ex- 
periments. Most of the reports of its use in man indicate that it is of little, 
if any, demonstrable A^aiue. Much the same is true of the effect of copper. 
The alleged adjuA'^ant effect of ordinary liver extract in treating hypochromic 
anemia is also open to serious doubt. Statements can be found in articles 
by several eminent hematologists in faA'or of this claim and these statements 
have been quoted extensiA^ely by the manufacturers. Precise data to support 
such claims are sparse, hoAveA'er, and they appear to be based largely on 
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general impressions. Furthermore, the}’- are at variance with the experience 
of the majority of observers, which indicates that in most cases of hypo- 
chromic anemia liver extract is superfluous if not entirely useless. Cases 
with a double deficiency do undoubtedly occur, but they are relatively rare, 
and merit individual attention. 

There are two other practical objections to the general use of such 
shot-gun preparations. In many of them the amount of one of the ingredi- 
ents is relatively small, and to get an eflfective quantity of it, a dispropor- 
tionately large and corresponding^ expensive dose of the preparation must 
be wasted. Secondly, it involves an unnecessary expense to the patient to 
pay for the superfluous ingredients in such a preparation, merely to save his 
doctor the trouble of ascertaining and indicating which one is really needed. 

The addition of a trace of copper to an iron preparation need involve no 
appreciable additional expense. This is largely true also of the addition of 
ferrous sulphate or ferrous carbonate to liver extract intended for patients 
with pernicious anemia, although both are usually superfluous. Excessive 
cost becomes important, however, if unnecessar}^ vitamin preparations are 
added, or if such mixtures are to be used for patients with hypochromic 
anemia. The ingredients ivhich are superfluous for them account for most 
of the cost. Furthermore, the cases of hypochromic anemia vastly out- 
number those with pernicious anemia and related types, and the total wastage 
is correspondingly multiplied. 

The extent of this exploitation may be appreciated from a comparison 
of the cost of the quantity of some of these preparations which is required 
to provide an optimal but not excessive dose of iron. Thus, the retail cost 
of a daily dose of 0.8 gm. of ferrous sulphate should not exceed about four 
cents a day. This alone is ample for the great majority of cases of hypo- 
chromic anemia. Ihe cost of a similar dose of iron in the form of shot-gun 
preparations varies greatly, but ranges from about sixteen cents to forty 
cents a clay for a number of these most extensively used. In some cases it 
is much higher, reaching $1.00 to $1.50 a day in the case of some prepara- 
tions containing iron in less utilizable form. Such quantities, however, arc 
probably never actually administered. The growing use of these prepara- 
tions at least has probably reduced the employment of the practically inert 
and extravagant parenteral injections of iron. 

For those patients who need them, liver extract or vitamin supplements 
should be prescribed freely. An excess cost for drugs alone of from $3.60 
to $10.80 a month, however, is a tax on the patient which is not justifiable 
"'hen it benefits onl}' an exceptional case. The cost of an accurate blood 
examination will be covered quicklj’^ by the savings it makes possible, and 
at the same time treatment can be established on a logical basis. This is one 
eld m which the cost of medical care can be material^ and advantageous!}" 
reduced. 


P. C. 



REVIEWS 

A Biological Approach to the Problem of Abnormal Behavior. By Milton Harring- 
ton, M.D. 459 pages; 16X23.5 cm. The Science Press Printing Company, 
Lancaster, Pa. 1938. 

The author devotes the 454 pages of text to the establishment of two theses: (1) 
That the most useful view of behavior is purely mechanistic; and (2) that psycho- 
analytic theory is inadequate. Both theses are tenable and it is no doubt justifiable 
to attempt to prove both, except that both tasks have been executed much better else- 
where, Perhaps the author’s error lies in tr 3 dng to think in tvv'o directions at once. 
Perhaps it lies in inadequate preparation for the effort. At any rate, one finds him 
arguing almost entirely from analogy instead of demonstrations within the field of the 
material under consideration — a procedure which is of dubious propriety. He cites 
hypothetical cases instead of observed instances of behavior, a method which enables 
him to create situations to suit his needs instead of holding him to fact. In the few 
instances where he uses observed case material, he is much less didactic and comes 
much closer to an adequate statement. In dealing with the emotions, he is superficial 
and seems unaware of, or ignores, many of the recent advances in this field. Here 
he resorts to the nothing-else-but type of argument, the validity of which one must 
always suspect. (Page 197) “ Reactions to those things that have previously occa- 
sioned pain, to which we apply the term ‘ fear,’ are then, it would appear, due to the 
reactivation of the pain mechanism. In short, fear is anticipatory pain.” . . . “ Simi- 
larly, what we call ‘hope’ is in reality anticipatory pleasure.” (Page 223) “This 
feeling of fear, it would appear, is merely pain plus the sensations arising from the 
bodily reaction of suspense,” etc. 

Moreover, while condemning the conception of conscious phenomena (desire, 
wish, will, etc.) as activators of behavior, he nevertheless finds it quite impossible to 
proceed without these terms used in this exact sense. (Page 35) "The fact of the 
matter is, of course, that the bulk of mankind, who cling to the doctrine of animism 
with such great emotional intensity, do so from motives which have little, if anything, 
to do with its value as a means of explaining or correlating facts. Of these motives, 
the strongest is, in all probability, the desire for survival.” He justifies this use of 
terms by saying that when he uses them he really means the physiological processes 
underlying them. This may be true, of course, but then neither he nor anyone else 
knows what these processes are. 

One occasionally encounters more serious contradictions within the text, of 
which the author seems unaware. His discussion of the “ pleasure mechanism ” is 
peculiarly confusing in this respect. 

Because the author attempts to introduce new concepts, inadequately founded 
and of dubious utility; and since your reviewer believes that even a valid concept can- 
not be established by the author’s method, it seems impossible to recommend this work 
to students as it could only lead to confusion in a field where order is just beginning 
to enierge. 

L.. F. W. 

Archileciwe of the Kidney in Chronic Bright’s Disease. By Jean Oliver, Professor 
of Pathology, Long Island College of Medicine, Pathologist, The Hoagland 
LaboratorjL 257 pages; 20X29 cm.; with 112 illustrations, including 5 color 
and 39 aquatone plates. Paul B. Hoeber, Inc. 1939. Price, $10.00. 

This book presents an amplification and extension of work begun in 1930, the 
progress of which appeared in the Archives of Pathology during 1933, 1934 and 1935. 
It represents a painstaking piece of work on which the author is to be complimented. 
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This investigation is based on the method of microdissection of blocks of kidney 
from cases of Bright’s disease and recording the architectural units by camera ludica 
drawings and stereograms. The author has judiciously separated his objective find- 
ings from his elaborations and at the end of each chapter there is interpretative 
comment. 

The material in this investigation consists of 23 cases previously studied from 
both the clinical and pathological standpoints and reported by Addis and Oliver in 
1931. The majority of these cases were clinically diagnosed hemorrhagic Bright’s 
disease (glomerulo-nephritis), but there are also included cases of the arteriosclerotic 
variety, degenerative pyogenic form and the amyloid kidney. 

The alterations of the nephron, the transformation of the arterial system and the 
general alterations in kidney parenchyma are objectively worked out in each condition. 

This study only emphasizes the fact that whether the process is primarily char- 
acterized by glomerular inflammation, amyloid infiltration or arteriosclerosis, each 
end with an organ of similar architectural pattern. One outstanding fact has been 
brought to light about which there has apparently been a misconception. This is that 
a tubule does not atrophy as a result of destruction of its glomerulus. Direct, newly 
formed vascular branches are demonstrated in great numbers in these contracted 
kidneys, connecting the afferent arteriole of the glomerulus with the intertubular 
capillaries. 

This structural evidence, to the author’s mind, compels the conclusion that there 
has been an excretory shift toward the tubular side, and that the circulation of blood 
in these contracted organs has changed from a primarily glomerular distribution to a 
direct tubular supply. The correlation of this rearranged function is left largely to 
the reader. 

This book is of special interest only to those scientifically interested in the some- 
what confused problem of chronic Bright’s disease. It fills no particular need as far 
as the average physician is concerned. 

C. G. W. 

The Distribution of the Leukocytes in the Vascular System. By Gert Vejlens. 239 

pages. Almquist and Wiksells Boktryckeri A.-B. Upsala, 1938. 

This small volume, published originally as Supplement XXXIII in 1938 in the 
Acta Pathologica et Microbiologica Scandinavica, is an inaugural dissertation pre- 
sented by the author for the degree of doctor of medicine at the University of Upsala. 
The work, carried out under the direction of Professor Fahreus, represents an effort 
to determine the leukocjte distribution in the vascular system under varying physio- 
logical and pathological conditions. Looking upon the leukocytes as particles sus- 
pended in a flowing liquid medium, the author attempted to study the effect of altera- 
tions in the viscosity of the fluid, changes in the velocity of flow, and the influence of 
%essel diameter on the white cell count. Hydrodynamic principles are called upon 
liberally to explain many of the observed phenomena. The experiments have been 
carefulh' planned and the results evaluated statistical!)’' in many instances. The ob- 
servations are summarized and an extensive bibliography is appended. Very little in 
t le way of clinical application has been attempted and the work therefore has a limited 
immediate value for the general reader. 

M. S. S. 

The Vaginal Diaphragm; Its Fitting and Use in Contraceptive Technique. By 

LeMox Clark, M.S., M.D. 106 pages. C. V. Mosby Co. 1939. 

Ibis monograph deals witli only one method of contraception, i.e., the use of tlie 
^■agmal diaphragm. The book contains 106 pages and 53 fine illustrations, consisting 
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of diagrams and pictures of wax models showing the proper fitting of the diaphragm 
in various normal and pathological pelvic conditions. It also contains a discussion of 
the various types of diaphragms and methods of fitting and inserting them, together 
with the indications and contra-indications for the use of these various types of meth- 
ods. The book is well written and covers the subject quite comprehensively. 

J. C. D. 

Manual for Diabetic Patients. By W. D. Sansum, M.D., with Alfred E. Koehler, 
M.D., Ph.D., and Ruth Bowden, B.S. 227 pages; 21 X 14 cm. The Macmillan 
Company, New York. 1939. Price, $3.25. 

This manual is written primarily for patients — “ to make the patient as familiar 
as possible with his disorder.” 

Part one consists of fifteen short chapters. These chapters discuss diabetes in 
a style which is clear and concise. The discussion on Food Utilization proves the 
exception; it is too complex for the average patient to understand. The chapter on 
treatment with insulin is excellent and should overcome at the outset the fear and 
distrust with which many laymen regard this life saving medication. Adequate dis- 
tribution of diet to more evenly match the action of modified insulin is advised. 

Part two consists of a brief but well planned summary of practical diabetics 
as applied to diabetes. Forty pages are devoted to recipes. This reviewer welcomes 
the thirty-six recipes for desserts which are made possible by “ adequate carbohydrate 
diets.” It is obvious, however, that a dessert like pumpkin pie (C-28, P-12, F-24) 
would unbalance any but a high calorie diet. The book is recommended for patients, 
students and physicians. 

L. P. G. 

Hydr ophthalmia or Congenital Glaucoma. By J. Ringland Anderson, M.C., M.D., 
B.S. (Melb.), F.R.C.S. (Edin.), F.R.A.C.S., D.O.M.S. (Bond.) 377 pages, 
15.5X25 cm.; 116 illustrations. Cambridge University Press, London; Mac- 
millan Co., New York. 19391 Price, 25 shillings; $7.00. 

In this monograph on congenital glaucoma, Dr. Anderson takes up the question 
of this rather unusual condition. He bases his study on the collected findings of 205 
eyes in 116 patients, as a result of a questionnaire in which he included a report on a 
case studied by the reviewer. The monograph is perhaps the first comprehensive 
resume of the subject to appear in English, for as Sir Herbert Parsons in the Fore- 
word points out, the last work appeared in French in 1897 by Edmund L. Gros. 

The first chapter is devoted to the question of definition and etiology. In this 
study. Dr. Anderson shows that boys are more frequently affected than girls. The 
age of onset is at or very soon after birth. 

In Chapter II he discusses at some length the condition of megalocornea in dis- 
tinction to hydrophthalmia. 'The former apparently is a reversion to a primitive 
mammalian condition and is not, in his opinion, glaucoma. 

In Chapter HI he takes up the development and comparative anatomy of the in- 
volved tissues. Certainly the developmental procedure is of vast importance since 
many believe tliat the condition is always the result of developmental defects, and 
while the comparative anatomy may be of interest, unless the animals which are 
studied are known to develop congenital glaucoma, it would hardly seem to throw 
much light upon the subject in the human. 

Chapter IV deals with the pathology of congenital glaucoma. In this chapter he 
reproduces many of the illustrations showing the pathology in reported cases. 

In Chapter V on pathogenesis. Dr. Anderson devotes some time to the develop- 
mental theory, the inflammatory theory, and the various other theories that have been 
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advanced. In his summary he states that 86 per cent are apparently results of ab- 
normal development of the mesh-work of the angle. 

The treatment taken up in Chapter VI gives a review of practically all cases 
reported and stresses the fact that medical treatment is of practically no avail and that 
surgical treatment to be of value should be performed in the first year. 

In Chapter VII dealing with prognosis, the author states that the outlook is very 
grave. However, if the cases are operated upon early, apparently about 50 per cent 
retain vision for at least two years. As previously stated the earlier the operative 
procedure, the better hope for successful outcome. 

Chapter VIII under General Reflections, outlines Dr. Anderson’s previous 
findings. 

Attached to a pocket on the back binder of the book are folders with tabulations 
of 113 specimens examined. 

This monograph is undoubtedly a masterpiece upon the subject of a very limited 
field in ophthalmology, and will probably remain as an authority for many j'ears. 

C. A. C. 



COLLEGE NEWS NOTES 

New Life Members of the College 

The following Fellows of the American College of Physicians have subscribed 
to Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of the College : 

Dr. Edward L. Bortz, Philadelphia, Pa. 

Dr. Frederick L. Brown, New Brunswick, N. J. 

Dr. Walter R. Steiner, Ilartford, Conn. 

Dr. Harry R. Ryan, Rutland, Vermont 
Dr. Charles H. Sprague, Boise, Idaho 
Dr. Lodovico Maneusi-Ungaro, Newark, N. J. 


Gifts to the College Library 

The following gifts to the College Library of publications by members are 
gratefully acknowledged : 

Dr. David M. Baltzan, F.A.C.P., Saskatoon, Sask., Canada — 9 reprints ; 

Dr. John V. Barrow, F.A.C.P., Los Angeles, Calif. — 2 reprints; 

Dr. Nathan Blumberg, F.A.C.P., Philadelphia, Pa. — 1 reprint; 

Dr. Julius H. Comroe, Jr. (Associate), Philadelphia, Pa. — 1 reprint; 

Dr. O. J. Farness (Associate), Tucson, Ariz. — 2 reprints; 

Col. F. H. Foucar, (MC) U. S. A., F.A.C.P. — 1 reprint; 

Dr. J. C. Geiger, F.A.C.P,, San Francisco, Calif. — 1 reprint; 

Dr. O. F. Hedley (Associate), Philadelphia, Pa. — 13 reprints and 2 journals; • 

Dr. Bert F. Keltz, F.A.C.P., Oklahoma City, Okla. — 2 reprints ; 

Dr. Kenneth R. McAlpin, F.A.C.P., New York, N. Y. — 14 reprints ; 

Dr. M. Hill Metz (Associate), Dallas, Texas — 2 reprints; 

Dr. E. W. Phillips, F.A.C.P., Phoenix, Ariz. — 2 reprints ; 

Dr. William B. Rawls, F.A.C.P., New York, N. Y. — 2 reprints ; 

Dr. Rafael Rodriguez-Molina, F.A.C.P., San Juan, P. R. — 1 reprint ; 

Dr. J. K. Williams Wood (Associate), Troy, Pa. — 1 reprint. 


Special Board Examinations 
American Board of Internal Medicme 

Oral examinations of the American Board of Internal Medicine will be given just 
previous to the meeting of the American College of Physicians in Cleveland, April 
1-5, and just in advance of the A.M.A. Meeting in New York, June 10-14. Applicants 
who have passed the written examination and plan to take the oral examination in 
1940 should advise the secretary at least six weeks in advance of the date of the 
examination they desire to take. Next written examination, October 21. Applica- 
tions must be filed with the secretary by September 1. Secretary, Dr. William S. 
Middleton, 1301 University Ave., Madison, Wis. 

American Board of Pathology 

The next meeting and examination of the American Board of Pathology will be 
held in New York, June Khll, 1940. Application should be filed with the Secretary, 
Dr. F. W. Hartman, Henry Ford Hospital, Detroit. 
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American Board of Pediatrics 

The American Board of Pediatrics has announced the 1940 schedule of examina- 
tions as follows: 


April 30 and May 1 — New York, N. Y. 

May 18 — ^Kansas City, Mo. 

June 1 and 2 — Seattle, Wash. 

November 16 and 17 — Memphis, Tenn. 

Application should be filed with the Secretary, Dr. C. A. Aldrich, 723 Elm St., 
Winnetka, 111. 


American Board of Psychiatry and Neurology 

The next meeting and examination of the American Board of Psychiatry and 
Neurology will be held in Cincinnati, May 18~19, 1940. Application should be filed 
witli the Secretary, Dr. Walter Freeman, 1028 Connecticut Ave., N.W., Washington, 

D. C. 


American Board of Radiology 

The next meeting and examination of the American Board of Radiology will be 
held in New York, N. Y., June 7-10. Application should be filed with the Secretary, 
Dr. Byrl R. Kirklin, 102-110, Second Ave., S.W., Rochester, Minn. 

Regional Meeting of Montana Members 

The annual meeting of the Montana Branch of the American College of Phy- 
sicians, consisting of the Fellows and Associates of the College in the state, met at 
Great Falls on the afternoon and evening of February 17, 1940. • Thirteen of the 
fifteen members and three guests were present. Ofiicers elected for the ensuing year 
were: Dr. F. R. )Schemm, F.A.C.P., president; Dr. A. R. Foss, F.A.C.P., vice- 
president; and Dr. Wayne Gordon (Associate), secretary-treasurer. The afternoon 
program consisted of clinical papers, in some instances with the presentation of the 
patients, by some of the members residing in Great Falls. The evening was devoted 
to dinner and to a series of scientific papers. The program included : Renal Dwarfism, 
Dr. A. L. Gleason, F.A.C.P., Great Falls; Encephalitis, Dr. C. F. Little, F.A.C.P., 
Great Falls; Angioneurotic Edema, Dr. A. C. Johnson (Associate), Great Falls; 
Recurrent Heart Failure, Dr. F, R. Schemm, F.A.C.P., Great Falls; Recent Obser- 
vations on the Principles of Radiation Therapy in Carcinoma, Dr. E. D. Hitchcock, 
F.A.C.P., Great Falls; Peripheral Vascular Disease, Dr. M. D. Winter, F.A.C.P., 
Miles City; Hypoglycemia Complicating Diabetes Mellitus, Dr. Wayne Gordon 
(Associate), Billings; and Pariarteritis Nodosa, Dr. F. H. Crago (by invitation). 
Great Falls. 


On January 1, 1940, Dr. Lowell D. Snorf, F.A.C.P., was appointed Chief of tlie 
iledical Staff of the Evanston Hospital. Dr. Snorf succeeds Dr. James G. Carr, 
College Governor for Northern Illinois, who retired. 


.. Louis Faugeres Bishop, Jr., F.A.C.P., addressed tlie Cuban Society of Car- 
lo og\ on the subject of “ Heart Block,” Frida}', February 23, 1940, in Havana, Cuba. 
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Lieutenant Colonel James Stevens Simmons, (MC), U. S. A., F.A.C.P., who 
for the past three years has been on duty as Assistant Corps Area Surgeon at Head- 
quarters, First Corps Area, Boston, Mass., was transferred on February 15 to the 
Professional Services Division of the Office of The Surgeon General, U. S. Army, 
Washington, D. C. 


Among the speakers who will address the Section on Gastro-enterologj' of The 
Medical Society of New Jersey at its 174th Annual Meeting, to be held at Atlantic 
Cit 3 % June 4-6, 1940, will be the following: 

Dr. Charles C. Wolferth, F.A.C.P., Philadelphia, Pa. 

Dr. Clarence L. Andrews, F.A.C.P., Atlantic City, N. J. 

Dr. Charles L. Brown, F.A.C.P., Philadelphia, Pa. 

Dr. Herbert Thomas Kelly, F.A.C.P., Philadelphia, Pa. 

Dr. Manfred Kraemer, F.A.C.P., Newark, N. J. 

Dr. Thomas FitzHugh, Jr., F.A.C.P., Philadelphia, Pa. 

Dr. William D. Stroud, F.A.C.P., Philadelphia, Pa. 

Dr. William A. Swalm, F.A.C.P., Philadelphia, Pa. 

Dr. L, M. Morrison (Associate), Philadelphia, Pa. 

Dr. C. C. Beling, F.A.C.P., Newark, N. J. 

Dr. David Ward Scanlan, F.A.C.P., Atlantic City, N. J. 

A joint session of the Section on Medicine and the Section on Gastro-Enterology will 
be held Tuesday morning, June 4, 1940. Dr. Thomas M. Kain, F.A.C.P., of Camden, 
N. J., is chairman of the Section on Medicine; Dr. Hyman I. Goldstein (Associate), 
of Camden, N. J., is chairman of the Section on Gastro-Enterology. 


Dr. Fred M. Smith, F.A.C.P., Iowa City, Iowa, will participate in the annual ses- 
sion of the Idaho State Medical Association in Sun Valley, September 11-14, 1940. 


Dr. Maxwell Finland, F.A.C.P., Boston, Mass., and Dr. Josephine B. Neal, 
F.A.C.P., New York, N. Y., presented a symposium on the treatment of meningitis 
before the New England Pediatric Society, Februarj’ 7, 1940. 


Dr. Ernest H. Gaither, F.A.C.P., Baltimore, Md., addressed the Section on Medi- 
cine and Pediatrics of the Academy of Medicine of Northern New Jersej-, January' 9, 
1940, on “ Modern Aspects of Peptic Ulcer Therapj’.” 


Dr. George Harlan Wells, F.A.C.P., Philadelphia, Pa., addressed the Atlantic 
County Medical Society of New Jersey on “ Cause and Treatment of Congestive Heart 
Failure,” January 12, 1940. 
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Dr. Conrad Wesselhoeft, F.A.C.P., Boston, Mass., addressed the Medical Society 
of the County of Albany, Albany, N. Y., January 24, 1940, on “ Advances in Manage- 
ment of Infectious Diseases.” 


On January 16, 1940, Dr. Russell L. Haden, F.A.C.P., Cleveland, Ohio, addressed 
the Academy of Medicine of Cincinnati on “ Use of Liver and Iron in the Treatment 
of Anemia.” 


Among the guest speakers at tlie fourth annual meeting of the Rhode Island 
Public Health Association, held in Providence January 23, 1940, with tuberculosis 
control as the topic of discussion was Dr. Herbert R. Edwards, F.A.C.P., New York, 
N. Y. Dr. Edwards is Director of the Tuberculosis Bureau of the New York Cit}’ 
Department of Health. 


Dr. John H. Musser, F.A.C.P., Professor of Medicine, Tulane University of 
Louisiana School of Medicine, New Orleans, La., delivered a public lecture, spon- 
Mred b}' the Chicago Medical Society and the Chicago Heart Association, on “ The 
Growing Importance of Coronary Disease,” in Chicago, February 7, 1940. 


Among the officers appointed by the Society of Aledical History of Chicago, 
January 31, were the following: President— Dr. Ernest E. Irons, F.A.C.P.; Secretary- 
Ireasurer— Dr George H. Coleman, F.A.C.P.; Councilors— Dr. James B. Herrick, 
r.A.C.P., and Dr. David J. Davis, F.A.C.P. 


Among those who addressed a recent meeting of the Jefferson County Medical 
Society of Louisville, Ky., were the following: 

of T^berodos^ Chicago, III., “Some Important Complications 

Horton, F.A.C.P., Rochester, Minn., “Use of Histamine and 
liistaminase in Clinical Medicine.” 


I ^ Herrick, F.A.C.P., Chicago, 111., addressed the Cleveland Medical 

•m,l annual meeting. Januarv 19, on “ Jean-Baptiste Bouillaud 

and His Contributions to Pleart Disease.” 


the Univorc^tT^' ^ H.A.C.P., Philadelphia, Pa., Professor of Radiology at 

lanirirv * icnn Graduate School of i^Iedicine, was honored at a dinner, 

sneakers > sponsored by the Philadelphia Roentgen Ray Societ}'. Among the 

Patholo'Tv K I^IcFarland, F.A.C.P.. Emeritus Professor of 

ainolo..,v at the Lniversity of Pennsylvania School of Medicine. 
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Philadelphia, Pa., December 17, 1939 

The regular autumn meeting of the Board of Regents of the American College 
of Physicians was called to order at 10:20 a.m., December 17, 1939, by the President, 
Dr. O. H. Perry Pepper, with Mr. E. R. Loveland acting as secretary, and with the 
following present : 

O. H. Perry Pepper, President 

James D. Bruce, President-Elect 

J. Morrison Hutcheson, Third Vice-President 

William D. Stroud, Treasurer 

George Morris Piersol, Secretary-General 


David P. Barr 
Ernest B. Bradley 
Sydney R. Miller 
Walter W. Palmer 
Robert A. Cooke 
Ernest E. Irons 
D. Sclater Lewis 


Hugh J. Morgan 
James E. Paullin 
Francis G. Blake 
Reginald Fitz 
Charles T. Stone 
Maurice C. Pincoffs 
Cliarles H. Cocke 


Specially invited guests to this meeting included Dr. William Gerry Morgan, His- 
torian; Dr. James Alex. Miller, Chairman of the Finance Committee and the Com- 
mittee on Survey and Future Policy; and Dr. Jonathan C. Meakins, a member of the 
Committee on Fellowships and Awards, the Committee on Survey and Future Policy 
and also of the American Board of Internal Medicine. 

The Secretary, Mr. E. R. Loveland, read abstracted Minutes of the preceding 
meeting of the Board of Regents, April 29, 1939, and also the resolutions adopted at 
the meetings of the Board of Regents at New Orleans in Alarch, 1939. The abstracted 
Minutes were approved as read. 

The Secretary read communications as follows, each acted upon individually, as 
indicated : 


(1) Letters from Dr. Samuel A. Shelburne and Dr. M. D. Levy concerning the in- 

clusion in the Directory of the College of additional biographical data, espe- 
cially internships and residencies for each member. 

On motion by Dr. Paullin, seconded by Dr. Pincoffs, and regularly carried, it was 

Resolved, that action on the matter be deferred until the time for the preparation 
of the next edition of the Directory. 

(2) Letter from Dr. Walter A. Bastedo concerning representation on the U. S. 

Pharmacopoeial Convention. 

On motion by Dr. Fitz, seconded by several and regularly carried, it was 

Resolved, that a letter be written in the name of the College, asking that the 
American College of Physicians be listed as supporting the Convention, and that the 
President be authorized to appoint delegates, their expenses to be paid by the College. 

Dr. Virgil Simpson, of Louisville, and Dr. Torald Sollmann, of Cleveland, were 
suggested as College delegates to the Convention. 

(3) Letter from Dr. Leo Kahn, Research Assistant to Senator Desmond, Albany, 

N. Y., concerning state examinations for specialists. 
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President Pepper pointed out that this would set up an additional licensing board, 
which possibly would be copied in other states, and that it would be at variance with 
the activities of the American Board of Internal Medicine. 

Dr. Pincoffs stated that it was obviously in the hopes of forestalling such activity 
that the American Board was formed, and that the great disadvantage of having 
separate boards in every state is obvious. 

On motion by Dr. Maurice C. Pincoffs, seconded by Dr. Hugh J. Morgan, and 
regularly carried, it was 

Resolved, that the President of the College shall address a letter to Senator 
Desmond, Albany, N. Y., expressing the opinion that this College does not favor the 
formation of such boards, and pointing out the disadvantages thereof, and stating 
that our College has cooperated in the formation of the American Board of Internal 
Medicine, the purpose of which was to prevent separate and individual state licensing 
boards in the specialties. 

The disapproval of the College was based primarily on lack of necessity, because 
the certifying boards already take care of this matter, and, therefore, it is not a mat- 
ter of complete disagreement with the Senator from Albany. 

(4) A communication received by the President as Chairman of the Executive Com- 
mittee of the Board of Regents, referring to the context of presidential 
addresses. 


Certain of the e.xpressions of opinion in some of the recent presidential addresses 
had not pleased the membership. 

President Pepper pointed out that it would be difficult for the Board of Regents 
to dictate just what the President should say, but that he felt it proper that the Board 
should say to each President, and that each President should know that there has been 
some criticism concerning controversial matters. 

Continuing, President Pepper said, “Your present executive finds himself denied 
almost every subject for a presidential address by one or another of these letters. 
Everyone agrees that the address should be inspiring, touch on important matters, 
should not be merely a report on the state of the College, although some think that 
is all it should be; that it should not touch on national or medical politics, should not 
touch on socialized medicine, should not touch too much on ethics, should not be a 
scientific contribution, should not be an attempt to be humorous — which all leaves the 
President in an almost impossible situation, although the President is fully in sym- 
pathy with some of the criticisms that have been made.” 


Dr. Paullin; “Mr. President, I think you have stated the complaints that have 
been voiced from the groups and from individuals who have contacted me as being a 
member of the Board of Regents. In various sections of the part of the countrj’ from 
where I come they thought that since the Presidential Address is delivered at a time 
^'hen new members are inducted into the College and since they assumed the address 
j\as delivered more or less to them as new members of the College, that they should 
le informed more of the activities of the College, of the purposes of the College, what 
^Ik ] ^ accomplished and what it intended to do, and not a learned or scholarly 
1 possible advances in medicine. In other words, they wanted to know more 

o ^ 1C ollege than the}’ did of the things that are ordinarily discussed in state medical 
iiav*^ tl^ county medical societies, and the American Medical Association. They 
a'tt''*^ '? Ifiis College represents something more than a political organization 

certain principles in the practice of medicine. They feel that 
crci ° separate and distinct organization from that and represents really the 

• m o medical thinking and medical practice and medical ideals." 
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Dr. Hugh Morgan : “ I would like to go on record, if you are going to close the 
discussion, as stating that I think for a learned society such as ours, lit is a pretty 
curious situation for the Regents at great length to consider what the President is 
going to talk about. Perhaps this is an indication that we should educate some of 
our members to the fact that it is all right for a person to have attitudes and points of 
view and to air them, and if we honor a man by making him President of this society, 
we can certainly tolerate his attitudes and personal opinions without being con- 
taminated or without in any sense compromising the position of the society. I just 
feel that way about it and I don’t think it makes a bit of difference what the President 
talks about, if we are what we say we are.” 

No special action was taken by the Board of Regents regarding directions for 
Presidential Addresses. 

(5) A letter from Dr. Cornelius O. Bailey, of Los Angeles, concerning an increase 
in the number of doctors and possible consolidation of the medical and dental 
professions. 

Discussion of this communication was left for inclusion within the report of the 
Committee on Public Relations. 

President Pepper pointed out that one of the matters of incompleted business from 
the Regents’ meetings at New Orleans was action concerning the representation of 
this College on the Gorgas Memorial. He asked if any one was ready to speak on the 
matter. Since there was no discussion, the subject was laid on the table for further 
consideration at the Cleveland meeting, March 31, 1940. 

The Secretary-General, Dr. George Morris Piersol, presented the following report, 
which was accepted as read : 

“ Since the last meeting of the Board of Regents, 31 Fellows and 10 Associates 
have died, as follows; 

Fellows: 

Allyn, Herman B., Philadelphia, Pa., November 6, 1939 
Barksdale, George Holt, Charleston, W. Va., October 8, 1939 
Bridges, Milton A., New York, N. Y., August 19, 1939 
Dube, Joseph E., Montreal, Que., November 25, 1939 
Edson, Philips Josiah, Pasadena, Calif., July 6, 1939 
Elliott, Charles A., Chicago, III., June 26, 1939 
Felts, Robert L., Durham, N. C., May 27, 1939 
Fligman, Louis H., Helena, Mont., July 18, 1939 

Franklin, George Charles Henry, Fort Leavenworth, Kan., April 23, 1939 

Friedlander, Alfred, Cincinnati, Ohio, May 28, 1939 

Hruby, Allan Joseph, Chicago, 111., November 18, 1939 

Jackson, Byron Hubbard, Scranton, Pa., May 16, 1939 

Kamp, Joseph C., Casper, Wyo., May 13, 1939 

Keeney, Bayard G., Shelbyville, Ind., October 11, 1939 

Lineback, Paul Eugene, Emory University, Ga., February 28, 1939 

Maegregor, John A., London, Ont., September 20, 1939 

AlacKenzie, Alexander John, Toronto, Ont., March 3, 1939 

Norbury, Frank Parsons, Jacksonville, 111., March 14, 1939 

O’Malley, Mary, Buffalo, N. Y., January 30, 1939 

Pfotzer, Roy G., Buffalo, N. Y., August 9, 1939 

Rice, James Francis, Watertown, N. Y., August 3, 1939 

Roberts, Carroll J., Buffalo, N. Y., April 6, 1939 

Rupert, Mary P. S., Bala-Cynwi-^d, Pa., July 21, 1939 

Rypins, Harold, Albany, N. Y., August 25, 1939 
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Smith, S. Calvin, Philadelphia, Pa., July 31, 1939 
Soper, Willard Burr, New Haven, Conn., October 30, 1939 
Stone, Charles W., Cleveland, Ohio, December 9, 1939 
Stoner, Willard C., Cleveland, Ohio, November 16, 1939 
Tappan, John W., El Paso, Tex., September 2, 1939 
Trossbach, Herman, Bogota, N. J., October 1, 1939 
Weigand, Frank J., Richmond Hill, N. Y., October 29, 1939 
Associates : 

Belknap, C. Herbert, Detroit, Mich., May 4, 1939 
Cutler, Oran Idnire, Loma Linda, Calif., September 15, 1939 
Murphy, John A., Philadelphia, Pa., June 13, 1939 
O’Brien, Arthur Burke, Rochester, N. Y., July 6, 1939 
Slaymaker, Samuel R., Chicago, 111., May 3, 1939 
Stein, Maurice Isaac, Harrisburg, Pa., August 15, 1939 
Vrtiak, Emil George, Chicago, 111., August 7, 1939 
Walker, Thaddeus, Detroit, Mich., June 13, 1939 
Walsh, John E., Washington, D. C., June 22, 1934 
Yudelson, Albert B., Chicago, III., August 27, 1939 

“ Since the last meeting of the Board of Regents, the following Fellows have be- 
come Life Members of the College ; 

Edward L. Tuohy, Duluth, Minn. 

Clarence L. Hyde, East Akron, Ohio 
Clifford David Mercer, West Union, Iowa 
Ernest John Aten, Ambridge, Pa.” 

The following report by the Committee on Public Relations was presented by the 
Chairman, Dr. James E. Paullin. The various matters recommended therein were 
acted upon separately and the report as a whole, upon motion by Dr. Paullin and 
seconded by Dr. Piersol, was approved and accepted as read: 

“The following members of the Committee were present: Drs. Pepper. Cooke 
and Paullin. 

“ The substance of communications which have been referred to the Committee 
were sent to Drs. Walter L. Bierring, of Des Moines, and Noble Wiley Jones, of 
Portland, Ore., before the meeting of the Committee. Replies were received concern- 
>ng: all matters referred to them. Your Committee recommends to the Board of 
Regents the following: 

Acceptance of the resignations of Dr. Maud Loeber, New Orleans, La.: Dr. Ernst 

L. Schaible, Gary, Ind. ; and Dr. George S. Lape, Binghamton, N. Y. 

We recommend that the following matters be filed as information : 

•V communication from Mr. 1. H. Rubenstein, of Chicago ; 

-•V communication from Dr. William H. Walsh, Chicago; 

■V communication from the Service Clubs Post No. 546 of the American Legion 
concerning matters relating to the increase of medical students is without the 
jurisdiction of the American College of Physicians. 

-V communication from Dr. L. D. Boonshaft. of Los Angeles, concerning the 
regulation and standards for group practice of medicine is without the juris- 
diction of the American College of Physicians. 

.•V communication from Dr. Edward W. ^IcQoske\-, of Philadelphia, concerning 
die furnishing of hospital records to osteopaths, etc., is without the jurisdiction 
of the American College of Physicians. 
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A communication from Dr. Ben R. Heninger, of New Orleans, concerning the use 
of an electrocardiograph on private patients in hospitals where ample facilities 
for such are available in the hospitals, and asking for an expression of opinion 
from the American College of Physicians. We wish to recommend that this is 
a matter for local solution. 

The communication from Dr. J. N. Baker, Secretary of the Medical Association 
of the State of Alabama, requests that medical men be memorialized by Post- 
master General of the United States having stamps struck in their honor. We 
thought this was a very worthy thing to be done.” 

President Pepper suggested that the Executive Secretary take care of all required 
communications, with the exception of the one to Dr. J. N. Baker concerning me- 
morializing certain medical men by having postage stamps struck in their honor, the 
Chairman of the Committee to state that the American College of Physicians sym- 
pathizes with the move. 

Dr. Sydney R. Miller, Chairman of the Committee on Credentials, reported that 
his Committee on the previous day had reviewed the credentials of 150 candidates for 
Fellowship and 182 candidates for Associateship, and that an analysis of the recom- 
mendations was as follows: 

A. Candidates for Fellowship: 


(1) Recommended for election to Fellowship, 12-16-39 

(a) Advancement from Associateship 104 

(bj Election directly to Fellowship 19 

(2) Recommend election of advancement to Fellowship “ as of March 31, 1940 ” 9 

Total, Fellowship elections recommended 132 

(3) Recommended election to Associateship first 3 

(4) Deferred for further qualifications 9 

(5) Rejected 6 

B. Candidates for Associateship: 

(1) Candidates recommended for election 12-16-39 _ 146 

(2) Fellowship candidates recommended for election first to Associateship 3 

Total, Associateship elections recommended 149 

(3) Deferred for further qualifications 20 

(4) Rejected 14 

(5) Withdrawn 2 


Chairman Miller distributed a list of all the names of candidates for review by 
the Board of Regents, and questions were answered concerning any and all candidates. 

Upon motion by Dr. Sydney R. Miller, seconded by Dr. James E. Paullin, and 
regularly carried, it was 

Resolved, the following list of 123 candidates shall be and herewith are elected to 
Fellowship as of this date, and the succeeding list of 9 candidates shall be and are 
herewith elected as of March 31, 1940 (Editor’s Note — This list was published in the 
January, 1940, issue of this journal). 

Upon motion by Dr. Sydney R. Miller, seconded by Dr. Robert A. Cooke, and 
regularly carried, it was 

Resolved, the following list of 149 candidates for Associateship shall be and 
herewith are elected (Editor’s Note — ^This list was published in the January, 1940, 
issue of this journal). 



MINUTES OF THE BOARD OF REGENTS 


1769 


On recommendation of the Committee on Credentials, the following resolution 
made by Chairman Miller and seconded by Dr. Walter Palmer was unanimously 
adopted : 

Resolved, that Dr. Howard M. Jamieson, Salisbury, Southern Rhodesia, shall be 
reinstated as a Fellow of this College. 

On recommendation of the Committee on Credentials, moved by Chairman Miller, 
seconded by Dr. George Morris Piersol, and regularly carried, a resolution was 
adopted dropping seven Associates from the Roster because of failure to qualify for 
Fellowship within the five-year maximum term, as provided by the B 3 ’’-Laws. Chair- 
man Miller reported that of 92 Associates elected at the December, 1934, meeting of 
the Board of Regents, 83 had qualified for advancement to Fellowship, 7 had made 
no effort to qualify and consequently were dropped, and 2 were deceased. 

Chairman Miller then referred to a previous resolution of the Board of Regents, 
directing the Committee on Credentials and the Executive Secretary to formulate re- 
visions of the booklet concerning membership requirements and other salient matters. 
He said that it was the intention of the Committee to improve the appearance of the 
booklet so that it shall be in keeping with the proper dignity and the contents should 
be changed in both form and substance. The substance of the booklet is now divided 
into four parts: an announcement which simply tells of the College and some of its 
activities, but not by any means all in its present form; a section which quotes the 
objects of tlie College from the Constitution; a section devoted to the discussion of 
the various types of memberships and the requirements for admission ; a section given 
over to the matter of dues, fees and initiation. 

Dr. Miller said the revision of this booklet involves not merely a rewriting to 
give the announcement a more comprehensive meaning, but it also involves the pos- 
sibility of making amendments to the By-Laws to incorporate certain requirements 
which the Committee on Credentials feels should be taken up. Chief among such 
matters was the action the Regents might take in regard to the requirement that Asso- 
ciates shall be certified by the American Board of Internal Medicine, or the certifying 
board in an allied specialty, before coming up for Fellowship, on or after some given 
date yet to be determined. Dr. Miller stated that after consulting members of the 
Committee on Credentials, he felt that the introductory statement might be used almost 
in Its entirety as it now appears in the College Directory. The use of this statement 
m appropriate form would obviate the necessity of a separate division devoted to the 
objects of the College. 

At this point. Chairman Miller presented the following summarized statement of 
the problems which confront the Committee in connection with the revision of the 
booklet. (See ne.xt succeeding three pages.) 

Chairman Miller pointed out that any amendments to the By-Laws must be pub- 
lished to the members one month prior to the annual meeting of the College before 
such amendments can be regularly adopted. Chairman Miller further stated that 
before the informative booklet is revised definite action should be taken with regard 
to two specific matters: (1) certification as a prerequisite for Fellowship; (2) the 
matter of the initiation fee, if such certification is made a prerequisite. The latter, 
r. Miller pointed out, if the College shall make certification a prerequisite for Fel- 
o'\ship, and since the certifj’ing fee required bj’ these boards is $50.00, some con- 
^ oration should be granted phj’sicians toward a reduction of the initiation fee in the 
0 lege. Dr. Miller suggested that the Fellowship initiation fee might be adjusted 
cownward, as might also the fee for certification, so that the total fee shall not be 
.greater than the present Fellowship initiation fee. 

t rc.^ident Pepper requested Sccretarj* Loveland to review from the Minutes the 
iscussion in the Board of Regents at its last meeting in New Orleans concerning the 
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proposal of the Credentials Committee regarding- certification, whereupon Mr. Love- 
land stated that Chairman Sydney R. Miller and Dr. George Morris Piersol, a mem- 
ber of the Credentials Committee, proposed that the Board of Regents should establish 
the regulation that after a certain date all candidates subsequently elected to Asso- 
ciateship should be required to be certified by the American Board of Internal Medi- 
cine, or the certifying board in an allied specialty, as a prerequisite for advancement 
to Fellowship, this requirement, however, not to afifect other requirements already 
specified in the Constitution and By-Laws. It had been suggested, however, that this 
new requirement might be accepted in lieu of the presentation of case histories and 
autopsies. 

Mr. Loveland stated that it was the opinion of the Credentials Committee that 
the present By-Laws would not need to be amended, since Article IV, Section a, of 
the Constitution provides, “ Fellows . . . shall have been elected in accordance with 
the By-Laws and such additional rules as the board of regents may from time 
TO TIME adopt.” 

After general discussion by President Pepper and members of the Board of 
Regents, on motion by Dr. Piersol, seconded b}' Dr. D. Sclater Lewis, and unani- 
mously adopted, it was 

Resolved, that on and after April 6, 1940, certification by the American Board of 
Internal Medicine, or by the appropriate board in their particular specialty, or country, 
shall be a prerequisite for Fellowship in the College. This rule shall not apply to 
Associates who shall have been elected prior to that date. (See a succeeding page 
for the final and approved wording of this regulation.) 

Chairman Miller pointed out that the Committee will be confronted from time to 
time with proposals for election directly to Fellowship, and that the present By-Laws 
provide that such candidates shall have exceptional qualifications before the Com- 
mittee may recommend their election. He stated that one of the criticisms of the 
present informative booklet is that there should be some statement or analysis of what 
those special qualifications must be. In the discussion that followed, it was apparent 
that this new regulation shall not necessarily prevent the election of very outstanding 
candidates directly to Fellowship. 

It was suggested by Dr. Cooke that the “special qualifications” for election 
directly to Fellowship should be more specifically stated. Dr. Sydney R. Miller, Dr. 
George Morris Piersol and Dr. D. Sclater Lewis were appointed a committee to 
withdraw from the meeting and to more specifically draw up the exact wording of 
the resolution, to be submitted in connection with the report of the Committee on 
Survey and Future Policy, Dr. James Alex. Miller, Chairman. 

On motion seconded and regularly carried, the report of the Committee on Creden- 
tials was accepted as a whole. 

President Pepper called upon Dr. Hugh J. Morgan, Chairman, to present the 
report of the Committee on Postgraduate Education. 

Dr. Morgan reported a meeting of his Committee on December 16, at which a 
tentative program, as follows, had been drawn up for the series of postgraduate 
courses to be given during the week or weeks immediately preceding the next Annual 
Session in Cleveland, April 1-5, 1940: 

No. 1. General Medicine — University of Michigan, Dr. Cyrus C. Sturgis, 
Director. 

No. 2. Medicine in Industry — Henry Ford Hospital, Dr. Frank J. Sladen, 
Director. 

No. 3. Hematology — Ohio State University, Dr. Charles A. Doan, Director. 

No. 4. Metabolic Diseases — Mayo Foundation, Dr. Russell Wilder, Director. 
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No. 5. GastrointestinxM, Diseases — Mayo Foundation, Dr. W. C. Alvarez, 
Director. 

No. 6. Allergy — Roosevelt Hospital, New York City, Dr. Robert A. Cooke, 
Director. 

No. 7. Cardiovascular Diseases — State University of Iowa, Dr. Fred M. Smith, 
Director. 

(Following the meeting of the Board of Regents, it was determined that the two 
courses at the Mayo Clinic could not be arranged, and they were withdrawn from the 
schedule.) 

Dr. Morgan reported that the Committee had been slow this year in making defi- 
nite plans relative to the postgraduate courses, because at the last annual meeting, the 
whole problem of the postgraduate courses, including the content and the conduct, had 
been considered by the Board of Governors, who had made a survey, and on whose 
report the Regents’ Committee had waited. 

Dr. Morgan also reported the request of a private clinic for the College to ap- 
prove its postgraduate course in psychiatr}'. The College Committee on Postgraduate 
Education felt this would be a deviation from its previous duties and questioned the 
advisability of the College putting its stamp of approval on courses given under private 
auspices. Without special action, it was apparent that the Regents concurred in this 
opinion. 

Dr. Morgan continued : “ The final matter under consideration by the Committee 
concerns the role the College shall play in the field of postgraduate training in insti- 
tutional practice. I think it would be useful to some members if we review briefly 
the things that led up to our present position relative to the decision we have made. 
In 1937, the Committee on Postgraduate Education was informed that the activities 
of the College in the field of postgraduate training at that time could be publicized at 
the Annual Meeting and in the ‘ Annals of Internal Medicine,’ and the Board went on 
record that it wanted to do more than that in the field of postgraduate training, and 
that we should go into some sort of activity that would exert an influence on the 
quality of postgraduate training in medicine. At that time we considered an invita- 
tion from the American College of Surgeons to join with it in making a survey of 
hospitals as appropriate places for postgraduate courses in medicine. The Board of 
Regents and the Committee attended the College of Surgeons’ meeting in New York 
City and received the invitation to go into the surveying of hospitals as places for 
postgraduate training in medicine. We felt loath to accept immediately, but very 
seriousl}' considered their invitation. Directly after, the Council on Medical Educa- 
tion and Hospitals of the American Medical Association voiced an interest in this 
field, and Dr. Cutter. its Secretary, met with the Regents of this College in New 
Orleans and unofficially invited the College to consider working out some plan of 
using that Council as a means for making its contribution in this field. Then followed 
R meeting of the Board of Regents of the College with the Trustees of the American 
I^Iedical Association in Chicago, the sense of which was that the College and the 
Council were interested in the same things, and there seemed to be no very good reason 
why some plan could not be worked out that, provided certain difficulties were ironed 
uut, would enable the College to associate itself in some waj' with the Council, which 
was already in the field and doing an expensive piece of work. Representatives from 
^ m Board of Regents were then instructed to meet, with Dr. Capps and myself, with 
m Council on Medical Education and Hospitals at the St. Louis meeting of the 
uierican Medical Association, which we did. The Council was there informed of 
uur invitation from the College of Surgeons, and also the Council was informed of 
lOsc points that led to a feeling of hesitancy relative to our working out a plan with 
! Council on Medical Education and Hospitals. Two points came out that seemed 
uuportant: first, the American Medical Association had put itself in a position of 
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rather decrying the importance of and, perhaps to some extent, of suppressing the 
expressions of specialty groups in medicine, specialty societies of which we are a 
very important one; and, second, the Council was brought into being by individual 
appointments each year of new members. This conference with the Council was 
very satisfactory, and out of it came an agreement that there certainly should be some 
plan by which the Council and the College could do a better job in this matter of 
postgraduate training, insofar as determining criteria for good positions in hospitals, 
residency training, fellowships, and actually surveying hospitals on the basis of these 
requirements and criteria. 

“ An individual from the Council, one from the Postgraduate Committee from 
the College and one from the American Board of Internal Medicine were appointed 
to consider some sort of plan whereby the College and the American Board could par- 
ticipate in a significant way with the work that the Council is doing. Your Com- 
mittee has gone over this plan, which has been evolved, and a copy of which is placed 
in your hands. (See copy at end of Dr. Morgan’s report.) 

“ The Committee believes that this plan offers a mechanism by which the College 
can play a very influential role in the activities of the Council on Medical Education 
and Hospitals of the American Medical Association. The Committee believes that 
one of the most important objections to the establishment of a relationship between 
the College and the Council was removed at the last meeting of the American Medical 
Association, in that the election of the Council members was removed from the field 
of political patronage and is now by election by the House of Delegates on nomination 
by the Board of Trustees of the American Medical Association. The Committee 
believes that the American Medical Association has reoriented itself to the governing 
bodies, certainly in one sense with regard to its attitude toward special societies. 
There is now a much healthier and more natural feeling with regard to those points. 
This plan will make it possible for the College, through its appointed representatives, 
and for the American Board to determine what the criteria are that shall be used in 
certifying positions as suitable for postgraduate training in medicine as would apply 
to the whole field in which we have been interested. The actual operation, the actual 
survey of the hospitals and institutions and study of the positions would be done by 
the machinery that has already been in existence some years in the Council. The 
standards would be furnished by this conference committee, and the results would be 
surveyed, approved or disapproved, by this committee before any action is taken, 
either by the Council, by the American Board, or by the College, to make the Council’s 
findings official.” 

Chairman Pepper : “ This is an extremely lucid report, and brings the matter 
right up to us as to whether we- approve.” 

Dr. Morgan ; “ If this proposal is adopted by the College, it must also be adopted 
by the American Board of Internal Medicine and by the Council of the American 
Medical Association, and when this is done, this conference committee will come into 
being.” 

On motion by Dr. Morgan, seconded by Dr. Stroud, and regularly carried, it was 

Resolved, that the Board of Regents shall adopt the proposal for the establish- 
ment of a conference committee, as presented in the foregoing report, and that the 
President of the College shall appoint two members to this conference committee to 
represent the College. 

“Tentative Proposal for Establishing a Conference Committee Concerned 
WITH Graduate Training in the Field of Internal Medicine 

“ 1. It is proposed that there be created a Conference Committee on Graduate 
Training in Medicine. 
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“2. The Conference Committee shall consist of two delegates from each of the 
following organizations: The American College of Physicians, the American Board 
of Internal Medicine and the Council on Medical Education and Hospitals of the 

A. M. A. 

“ 3. The function of the Conference Committee on Graduate Training in Medi- 
cine shall be: 

“ o) To submit observations and recommendations which may be useful in further- 
ing the purposes of the constituent organizations. 

“ b) To consider those elements which are regarded as essential in the appraisal 
of residencies, fellowships and systematic graduate courses for which the 
approval of the constituent organizations may be sought.. 

“ 4. Actual visitation of medical schools and hospitals for the purpose of securing 
information regarding standards and facilities for instruction in internal medicine 
shall in general be made by the staff of the Council on Medical Education and Hos- 
pitals; the Council will, however, welcome the assistance of qualified representatives 
of the College and the Board when such assistance is available. Information thus 
obtained shall be made regularly available to the Conference Committee. 

“ 5. Residencies, fellowships or systematic courses in the field of internal medi- 
cine will be considered by the Conference Committee before independent action is 
taken by any one of the constituent organizations. 

“ While the foregoing memorandum covers the situation as far as the Committee 
understands the matter delegated to it, it is the feeling of the Committee that it may 
well be desirable to include members of other medical specialty boards in a conference 
pertaining to the problems of graduate training.” 

Dr. Paullin expressed his hearty approval of the proposal, and Dr. Irons, Chair- 
man of the American Board of Internal Medicine, reported that the American Board 
had already approved of this proposal. He said the effect of this action by the College 
will have very farreaching results on the whole situation in graduate medical 
education. 

Dr. Bruce commended the Committee and Dr. Morgan particularly on the suc- 
cessful termination of these conferences. 

After the adoption of the resolution. President Pepper appointed to the confer- 
ence committee Dr. Hugh J. Morgan and Dr. James D. Bruce, the latter appointment 
to be effective until Dr. Bruce’s induction to the Presidency, when he may appoint a 
successor. 

Dr. Hugh J. Morgan pointed out that he had first had the distinct impression 
that the College, in 1937, wanted to make a conspicuous contribution to the field of 
postgraduate training, and that the College anticipated the expenditure of funds to 
carry out such a program. The present plan now adopted. Dr. Morgan said, would 
not be a conspicuous contribution on the part of tlie College, but it should be very 
effective and would cost the College practically notliing. 

Dr. Ernest E. Irons, Chairman of tlie American Board of Internal Medicine, 
'■eported that 2,133 physicians had been certified, of which 358 were certified by 
examination. The Board estimates that the probable number of examinees, 1939-40, 
"I I be between 225 and 235; 112 candidates appeared at the October 3, 1939, ex- 
amination. The Board has labored to improve the quality and dignity of the exami- 

ions, and plans to obtain cooperation in examinations with the specialists in car- 
^^^'^I’O'Onterology, etc. The annual budget of the Board is approximately 
pro . 1 ^’ Board has a balance of $15,000.00. The Board further has ap- 

t 'ed unanimously the report of the joint committee proposed to establish a confer- 
‘iicc committee concerned with graduate training in the field of Internal Medicine. 



1774 


MINUTES OF THE BOARD OF REGENTS 


Through questions put by Dr. Cocke and Dr. Paullin, Dr. Irons revealed that the 
number of failures had been much greater in the early operation of the Board than at 
present, but that the percentage still is about 23 per cent. For the last examination, 
the percentage of failures was estimated at about 30 per cent. This was due. Dr. 
Irons thought, to the fact that the Board has consistently increased the severity of the 
examination, and due to the fact that many candidates overestimated their degree of 
preparation. The Board feels that it must maintain its standards, and feels no ap- 
prehension about the number of candidates who will present themselves during the 
next year. The greatest mortality in the examinations naturally had been on the 
written part, because candidates must pass the written examination before coming up 
for the oral, and in that manner a larger proportion of the ill-qualified candidates are 
eliminated. 

Dr. David P. Barr, Chairman of the Committee on Fellowships and Awards, told 
of the progress of former fellowship recipients; specifically, Drs. John Russell Smith, 
Harold Magnuson and Robert Williams. 

The Committee recommended that the fellowship award made to Dr. Kenneth 
Evelyn, who could not take up the appointment July 1, 1939, be carried over, or re- 
awarded, for work in physics in medical problems at the Royal Victoria Hospital, 
Montreal, under the general direction of Dr. Jonathan C. Meakins. 

On motion by Dr. Barr, seconded by Dr. Stroud, and unanimously carried, it was 

Resolved, that the Research Fellowship in the amount of $1,800.00 awarded to 
Dr. Kenneth Evelyn be re-awarded as of July 1, 1940. 

On motion by Dr. Barr, in accordance with recommendations of the Committee 
on Awards, seconded by Dr. Bruce, and unanimously carried, it was 

Resolved, that Research Fellowships in the amount of $1,800.00 each be awarded 
to Dr. Richard Hugh Lyons and Dr. Lewis Dexter, beginning July 1, 1940. 

Dr. Barr expressed the regret of the Committee that two additional fellowships 
were not available to two other promising candidates who had been under con- 
sideration. 

There followed a general discussion concerning the great value of these fellow- 
ships awarded by the College. 

On motion by Dr. Hugh J. Morgan, seconded by Dr. Paullin, and regularly 
carried, it was 

Resolved, that the Committee on Fellowships and Awards shall select one of the 
candidates under consideration to whom an additional fellowship was not available as 
a substitute in case one of those appointed should not be able to accept, or in case an 
additional fellowship should become available. 

Dr. Barr continued his report by stating that the Committee on Fellowships and 
Awards recommended tire award of the John Phillips Memorial Medal for 1940 to Dr. 
Rene Dubos. The Committee had sixty representative scientists under consideration. 

On motion by Dr. Barr, seconded by Dr. Palmer, and regularly carried, it was 

Resolved, that the John Phillips Memorial Award for 1940 be made to Dr. Rene 
Dubos, of the Rockefeller Institute for Medical Research for fundamental investi- 
gations concerning the form, structure and function of microbial cells and concerning 
the lysis of bacteria; specifically for his studies of lysozyme, an enzyme which lyzes 
many saprophytic organisms, and for tlie isolation of a soil bacillus elaborating a 
substance lethal to pneumococci and other gram positive members of the bacterial 
species. The award is made with tlie belief that aside from any or no immediate 
practical use the investigations have established a new principle of great importance in 
the study of cellular chemistry and of chemotherapeutic substances. 
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Dr. James Alex. Miller, Chairman of the Committee on Survey and Future 
Policy, presented the following report; 

“ A meeting of the Special Committee on Survey and Future Policy of the Ameri- 
can College of Physicians was held at the College Headquarters, Philadelphia, Pa, 
on December 16, 1939, with the following present: 

Dr. James Alex. Miller, Chairman 
Dr. Jonathan C. Meakins 
Dr. Sydney R. Miller 
Dr. George Morris Piersol 
Dr. Maurice C. Pincoffs 

Ex Officio 
Dr. O. H. Perry Pepper 

“ The Chairman of the Committee first outlined the purposes of the Committee 
as stated in the resolution of the Board of Regents authorizing its appointment. 
Then, as being also Chairman of the Finance Committee, the Chairman gave a brief 
review of the financial situation of the College, showing that on December 31, 1935, 
the cash and security assets of the College were approximately $155,000.00, and that 
by December 31, 1936, after the present Headquarters were bought, altered and fur- 
nished, at an expense of approximately $64,000.00, there remained assets of $115,- 
500.00. Each year since that time, there has been a surplus of income over expenses 
of somewhat over $25,000.00 a year, and at the present time the total assets of the 
College, including the market value of investments and cash in hand, is slightly in 
excess of $190,000.00. He also stated that the main sources of the surplus were from 
the initiation fees of new Fellows and the annual profit on the Commercial Exhibits 
at each Annual Session. 

" Certification and Qualification for Advancement from Associateship to Fellozif- 
ship: Tliis question was fully discussed from various angles, and it was the general 
consensus of opinion that at the proper time, certification from the American Board of 
Internal Medicine should be a required qualification for advancement to Fellowship, 
and that this probably might become effective within a comparatively short time, pos- 
sibly 1941 or 1942. This whole problem is being studied by the Committee on Cre- 
dentials, of which Dr. Sydney R. Miller is Chairman, and he was requested to keep 
this Committee informed of the progress of their deliberations and of their proposed 
recommendations. 

“Initiation Fees and Annual Dues: There was a thorough discussion of what 
needs there might be for excessive funds, such as are now being accumulated by the 
College. Also as to what might be considered the logical objective in the matter of 
invested endowment for the College. There was no definite action taken, but it 
appeared to be the general opinion that a gradual increase of capital up to $500,000.00, 
which would assure a fixed income of approximately $20,000.00 a year, would not be 
considered excessive. Inasmuch as the program for the increased expenditures for 
various possibilities has not yet been adopted, it was the general consensus of opinion 
t lat at the present time no changes, either in initiation fees or dues, would be wise, but 
It was brought out in discussion that if the requirement of certification was carried 
out, tlie fee for certification examinations, plus the initiation fee, might very well 
le excessive. In that connection. Dr. J. C. Meakins stated tliat a surplus was being 
.iccumulated in the hands of tlie American Board of Internal Medicine, and it was 
t leir Iiope tiiat they might gradually diminish the fees for e.xamination. After dis- 
cus.sion, It appc.arcd to be the general consensus of opinion of this Committee that a 
propc. adjustment should be made at a suitable time between the fees required for the 
'■xannnation of the Americ.an Board of Internal l^lcdicinc and initiation fees of the 
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College, so that possibly the combined fee would not be greater tlian the present Col- 
lege initiation fee of $ 80 . 00 . 

" Commercial Exhibits: Dr. George Morris Piersol, as Chairman of the Com- 
mercial Exhibits Committee, reported that the opinion of his Committee was that as 
present managed and supervised, the Commercial Exhibits had a very considerable 
educational value, that it was ethically of a high standard and that it would be entirely 
improper to abolish or curtail these exhibits, as has been at times suggested. 
The entire Committee agreed with Dr. Piersol that the Commercial exliibits should 
be continued as at present, with a continuation of the very close supervision and the 
maintenance of high standards. 

Scientific Exhibits: A discussion ensued concerning the suggestion, which at times 
has been made for the Collegd to institute a Scientific Exhibit in addition to the usual 
Commercial Exhibit. That there should be a scientific exhibit, it seemed to all of the 
Committee would be desirable. It was suggested that it might very well begin in a 
small way, confined to possibly one subject in Internal Medicine for the first year, and 
that the subject for the exhibit might very well also be made a subject for a sym- 
posium of a few papers on the general program. It was brought out that there are a 
great many scientific exhibits now being conducted, and that it would be very desir- 
able to make a study of their experience. The Committee voted to recommend to the 
Board of Regents that the present President be authorized to appoint a special com- 
mittee to investigate the subject of scientific exhibits and report to this Committee on 
Survey the results of such study. 

"Postgraduate Education: A general discussion occurred concerning the future 
possibilities for the College in the line of Postgraduate Education. The experience 
of the present courses which are given before each Annual Session was discussed, 
and Dr. O. H. Perry Pepper suggested that the College might very well subsidize these 
courses in addition to the fees which are now being paid by the students. 

Inasmuch as this whole question of Postgraduate Education is being studied by a 
special Committee of which Dr. Hugh J. Morgan is Chairman, it was suggested that 
this Committee take no action in this field, but request that it be kept informed of the 
progress of the studies of Dr. Morgan’s committee, and of any recommendations 
which they may be prepared to make to the Board of Regents. The Committee sug- 
gests the possibility of having the Chairman of the Committee on Postgraduate Edu- 
cation made a member ex officio of the Committee on Survey and Future Policy. 

"Fellowships: The possibility of using fimds of the College for additional fellow- 
ships was also discussed, and it was voted to request from Dr. Barr that .his Com- 
mittee on Fellowships make recommendations to this Committee of any changes or 
additions that that Committee may consider desirable. 

"Educational Motion Pictures: The possibility of the College taking the lead 
in making educational motion pictures in the field of Internal Medicine available to 
various teaching institutions was discussed. It was thought desirable that information 
be collected as to just what pictures of this sort were now available in various parts 
of the country. Consequently, Dr. M. C. PincofTs, as Editor of the ‘Annals of In- 
ternal Medicine,’ was requested to put a news note in the ‘Annals,’ suggesting that 
the College was interested in having information concerning any such films that are 
available and asking any one who either possessed such films or had knowledge of 
where they might exist be requested to communicate such information to President 
Pepper, in the care of the College. 

" Bxdletins Concerning Courses in Internal Medicine: Dr. M. C. Pincofifs sug- 
gested that there was a lack of available information concerning postgraduate courses 
in Internal Medicine which are available in various parts of the country. It was 
suggested that the ‘ Annals ’ might act as a clearing house for such information by 
publishing each month a list of such courses with details concerning them. It was 
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voted by the Committee that Dr. Pincofts explore these possibilities further and 
report to the Committee. 

“Development of State and Regional Meetings: The Committee considered that 
the development of these local meetings is a very important and logical one for the 
College, and inasmuch as this program is one especially in the province of the Board 
of Governors, the Chairman of this Committee was requested to write to the Chair- 
man of the Board of Governors, requesting that this Committee on Survey be in- 
formed of the progress that has been made to date and the plans which the Board of 
Governors have for the future in regard to such local meetings. 

Adjournment. 

James Alex. Miller, Chainnan 
Jonathan C. Meakins, 

Sydney R. Miller, 

George Morris Piersol, 

Maurice C. Pincoffs, 

Ex-Officio 
O. H. Perry Pepper 

Special Committee on Survey and Future Policy ” 

President Pepper opened the report for general discussion from the floor. 

On motion by Dr. Cocke, seconded by several, and regularly carried, it was 

Resolved, that the President of tlie College shall appoint a special committee to 
investigate the subject of scientific exhibits, and to submit a report to the Committee on 
Survey the results obtained from such study. 

President Pepper pointed out that this does not commit the College to a Scientific 
Exhibit, but merely is a preparation of data for later guidance. President Pepper 
appointed a Committee to consist of ; 

Dr. Francis G. Blake, Chainnan 
Dr. Robert A. Cooke 
Dr. D. Sclater Lewis 

On motion by Dr. Piersol, seconded by Dr. Paullin, and regularly carried, it was 

Resolved, that the Chairman of the Committee on Postgraduate Education and 
the Chairman of the Board of Governors shall be added as members of the Committee 
on Survey and Future Policy. 

On motion bj' Dr. Cocke, seconded by Dr. Palmer, and regularly carried, the re- 
port of the Committee on Survey and Future Policy was accepted as a whole. 

At this point, the Chairman called upon Dr. Sydney R. Miller, Chairman of the 
Committee on Credentials, to present the formal motion regarding certification as a 
^erequisite for advancement to Fellowship. The following resolution was made by 
Dr. Miller, seconded by Dr. Paullin : 

Resolved, that after April 6, 1940, all candidates for Fellowship must present 
satisfactory evidence of certification by their national board for certification in their 
particular field, where such a board exists; tliis rule shall not apply to candidates from 
\u ‘Hid Public Health Services ; it shall not apply to tliose who have been 

e ccted Associates prior to the above date; it may be waived in the cases of those pro- 
posed directly for hellowship because of exceptional and outstanding qualifications." 

n the discussion of the motion, Dr. Pincoffs expressed the opinion that this re- 
quirement would not serioush- affect the number of candidates for .A.ssociateship. be- 
cause It actually will not affect am- newh* elected Associates until those presented at 
•r*^ HiiiiiliHg of the Board of Regents, and these men would not be 

c igi ) e tor consideration for Fellowship for three years, and many would not qualify 
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until five years, or until 1945. During the interim, the American Board of Internal 
Medicine will have gained much more momentum, and the number of diplomates will 
be consequently increasing. Dr. Pincofifs expressed approval of a plan to adjust the 
Fellowship initiation fee at that time, so that there would be no increased financial 
burden exacted of this group of Associates because of having to be certified first by 
the American Board. 

Dr. Piersol discussed several aspects of the motion, including; 

(1) The American Board of Internal Medicine is now certifying approximately 200 

men a 3 "ear, and that is about the number of Fellows ordinarilj' elected to the 
College, which would indicate that there will be an adequate number of certified 
men available for College membership. 

(2) The most important aspect of the proposal for certification affects the Credentials 

Committee; the Credentials Committee has experienced great difficulty in deter- 
mining the professional and intellectual qualifications of candidates for Fellow- 
ship; the criteria set up in the By-Laws are totallj' inadequate; the case history 
system is unsatisfactory; from the earliest time, the Credentials Committee has 
looked forward to the time when soipe concrete method of determining the pro- 
fessional eligibility of Fellows could be established, even looking forward to the 
establishment of examinations by the College; when these certifying boards 
were established, there was no need to duplicate a complicated machinery; these 
boards, one of which was established under the College auspices, should be 
utilized for the technical examinations; the Credentials Committee is at a loss 
to know of any better method for determining the intellectual ability for Fellow- 
ship than this method of examination; if the proposal is adopted, all unneces- 
sary, unreliable and variable means of determining men’s ability will be elim- 
inated, and there will be a yardstick which is clear-cut by which the Credentials 
Committee can definitely measure candidates’ abilities. 

(3) The adoption of the proposal is not a complicated thing to achieve; the By-Laws 

and Constitution make it perfectly evident that the Board of Regents may, from 
time to time, at its discretion, change and set up whatever qualifications they 
deem wise for Fellowship; no revision of the Bj’-Laws or of the Constitution 
is necessary. 

(4) When the present By-Laws were adopted, this particular provision was added for 

this specific purpose, so that there would be flexibility in extending the require- 
ments for membership and the methods of apphdng such requirements. 

Dr. Stone prophesied that the adoption of this regulation would not affect the 
College income from initiation fees more than one-third. 

Dr. Fitz, speaking to the motion, said in part, “ I am afraid that if we immediately 
adopt a resolution of this type, we maj’ perhaps be doing something to destroy the 
present usefulness, ideals and philosophy of the College, because I do not think we 
have yet proved whether the specialty boards are of permanent value. I am impressed 
that the men now qualified do so for a variety of reasons. Some men may want to be 
certified for the sake of advertisement; some think that they can only get hospital 
positions by being certified, and some think that the scheme is new and fashionable, 
and are anxious to try it out. I don’t think that a board operating so short a time is 
going to be permanently popular, or realh' going to be the type of thing that may 
even be desirable as time goes on. If 3 'ou assume that more men are going to come 
up who want to go into general practice, and who do not want to be certified by a 
board, such as we have, how are 3 ’ou going to take care of them?” 

Dr. Pincoffs: “We are to a certain extent committed to a very thorough trial 
at least, and a very whole-hearted trial, of the assistance of the American Board of 
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Internal Medicine, which we largely initiated. If this is a critical time in its develop- 
ment, it will be all the more critical if tlie body that started it is half-hearted in sup- 
porting it. This is the time when we should show our full support of the Board and 
see that it gets a very fair and full trial. Of course, its advantage is that it does 
attract a great many men for a variety of reasons, some very laudable and some very 
weak perhaps, but, nevertheless, it makes men work and study, and thereby raises the 
level of the practice of Internal Medicine.” 

Dr. Bradley : “ There is another consideration— as long as this proposal will not 
be written into the Constitution and By-Laws but be adopted merely as another rule 
of the Regents for the acceptance of Fellows, after trying it for five or six years, we 
may, without difficulty or delay, change the requirements and substitute others. This 
is not a regulation that must be made absolute for the future. The Committee on Cre- 
dentials feels that we have long been postponing the adoption of this rule, but there 
has now come the time when something must be done, and I think if we are ever going 
to support the American Board of Internal Medicine we ought to do it now. I am 
in favor of this motion, and I think the proponents were right in leaving the way open 
to elect men directly to Fellowship who perhaps for adequate reasons may not be 
certified.” 


Dr. Cocke : “ For the sake of those who are not familiar with the discussions, 
this proposal does not mean, by any means, that certification is going to admit a man 
automatically to Fellowship. There will he other conditions and circumstances tliat 
the Credentials Committee will investigate before a man will be accepted. That 
should be specifically stated in the booklet concerning requirements.” 

President Pepper pointed out that this rule would not become effective until after 
the Credentials Committee had already passed upon candidates preceding their election 
to Associateship. 

The motion was put and unanimousl}’’ carried. 

Next taken under advisement was the matter of whether or not there should be 
any amendment to the Constitution or to the By-Laws, because of this newly adopted 
regulation. Secretary Loveland was asked to read Article IV, paragraph 2, of the 
Constitution. It was the consensus of opinion that no amendments would be neces- 
sary, but that proper announcements should be made. 

President Pepper suggested to the Chairman of the Committee on Credentials that 
that Committee should revise entirely its system of action and prepare a new publica- 
tion of requirements later on, authorization already having been issued by the Board 
of Regents for the revision. 

Dr. William Gerry Morgan, College Historian, was called upon for a report of 
progress on the preparation of the Histor}' of the College for its quarter of a century. 
Dr. Morgan stated that the history had been divided into two parts : first, a narrative 
of the founding and development of the College, and, second, the chronologj' of the 
College. The outstanding activities of the College would be presented in such a 
vaj that they would stand the test of criticism and of time, and to that end the His- 
torian had invited men to write about certain specific activities of the College, and 
tiosc men had been chosen because they were all Fellows of the College who had 
cen either sponsors of or highly influential in developing those activities. Dr. George 
• orris Picrsol, as Secretarj'-General, had contributed the preface for the volume : Dr. 

. auricc C. Pincoffs, as Editor, had contributed the chapter dealing with the publica- 
lons 0 the College; Dr. Walter L. Bierring, as former Qiairman of the American 
oar Internal IMedicine, had contributed the chapter on the part played Iw the 
0 c,.,e in the founding of that Board: Mr. E. R. Loveland, as Executive Secretar\% 
lai prepared the chapter both on the fin.ances of the College and the development of 
te onstitution and By-I-aws; Dr. Charles F. Martin iiad contributed a chapter 
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regarding the reorganization of the College between 1926 and 1929, and Dr. James 
Alex. Miller had contributed a chapter dealing specifically with the developments of 
the College from 1928 until 1940, with some prophesy with regard to the future. In 
the concluding part of the first section of the History, the Historian will have a 
chapter on the contributions of the Presidents, with a section also devoted to the men 
in less conspicuous positions who have contributed quite as much in their way to the 
progress and development of the College. The last section of the History will be 
called the chronology, and will contain a brief resume of the Minutes of the College 
which have been available from the beginning of the College in 1915 to the Cleveland 
meeting in 1940. Dr. Morgan said that the chronology will be of some value, par- 
ticularly for reference. He estimated that the volume will contain between 300 and 
350 pages. There will be approximately 50 illustrations, such as facsimiles of the 
original charter, various headquarters the College has occupied, its documents, such 
as the Fellowship Pledge, etc., etc. 

Dr. Morgan described the many difficulties experienced in obtaining some of the 
data and in preparing a factual and interesting account. Dr. Morgan expressed the 
wish that the present Board of Regents would see fit to authorize the publication of 
the volume, and to make proper budget provision and to determine the method of 
distribution. 

After general discussion, on motion by Dr. Piersol, seconded by several, it was 

Resolved, that the Board of Regents authorize the publication of this History in 
book form and make an appropriation not to exceed $3,000.00 to defray the expenses. 

In general discussion that followed. Dr. Pincoffs pointed out that this book would 
appear in 1940 as an anniversary volume, and suggested that its publication need not 
be rushed for completion by the Cleveland Session in April, 1940. 

There was general discussion as to the type of format, whether it should be 
distributed to all Fellows and Associates, and other relevant considerations. Secre- 
tary Loveland stated that Dr. Morgan had been modest in his presentation, and that 
Dr. Morgan had been put to some personal e.xpense already in the preparation of the 
manuscript and for consulting fees with an expert bookmaker regarding a suggested 
format, t}'pe, size of illustrations and other matters. Mr. Loveland suggested that 
approximately 3,500 copies be published, and that a copy be given without charge to 
every active Fellow of the College and to new members as they qualified for Fel- 
lowship. 

Dr. Cocke suggested that Dr. Morgan be reimbursed for all personal expenses he 
had borne, but Dr. Morgan refused reimbursement, saying that this work had been 
one of great interest to him, and that his contribution is only a small part of liis 
devotion to the College over a great many years. 

Dr. Fitz suggested that extra copies be printed, so that those who wanted to 
purchase them, either personally or for libraries, would be able to do so. 

Mr. Loveland pointed out that the printer could be instructed to hold the type, so 
that a second printing could be made in ca.se of need. The matters of format and ar- 
rangement were left in the hands of the Historian. 

On motion by Dr. Blake, seconded by Dr. Bradley, and regularly carried, it was 

Resolved, that the History shall be distributed to all Masters and Fellows of the 
College free of charge, regardless of whether the Fellows are paying dues or not. 

It was pointed out that the volume will be placed on sale, and the price will be 
determined by the cost of publication. 

Dr. Walter W. Palmer, Chairman of the Committee on the “ Annals of Internal 
Medicine,” stated that a meeting had been held to consider a problem brought up by 
the Editor, namely, the plan of accepting orders and distributing reprints to commer- 
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cial firms. The Committee, on the Editor’s recommendation, suggested that authors 
shall continue to receive their reprints in any quantities at the published rates, and 
that they may pass on reprints to commercial firms, subject to the approval of the 
firms on the part of the Editor. 

The Executive Secretary, Mr. Loveland, to clarify the situation, pointed out 
that the present recommendation would make it necessary that the College accept no 
orders for reprints from commercial houses, and that the College would in no way 
benefit from such orders. He explained that in the past, he, as the Business Manager 
of the Annals, had accepted an occasional order for reprints from commercial firms, 
the orders being approved by the authors, and the reprints furnished on order to the 
printers from the College. Inasmuch as the College placed the orders with the 
printers and thus controlled all such commercial orders and at the same time became 
guarantor for their payment, the commercial concerns were charged a slight mark-up 
over the prices of reprints to authors. The practice had been followed in accordance 
with the similar practice of many other scientific societies, and also from the stand- 
point of an equity on the part of the College to receive some return for its services 
and for its large investment in the publication of the Annals of Internal Medicine. 


The only particular exception to this practice that he had discovered was that of the 
American Medical Association, which furnishes reprints to commercial houses at the 
same rate it furnishes reprints to its authors. However, the American Medical Asso- 
ciation is its own publisher and printer, and probably makes a profit not only on the 
reprints furnished commercial houses, but also on reprints furnished to authors. The 
American College of Physicians makes not one cent of profit on any reprints fur- 
nished to any author, and has as its object the furnishing of reprints to authors at 
the lowest possible cost. Mr. Loveland pointed out that the College has spent thou- 
sands of dollars in establishing its journal, and for the first several years of its pub- 
lication, the College made up deficits amounting to additional thousands of dollars. 
Any surplus the College has enjoyed in recent years has not yet been adequate to 
make up the deficits sustained in the founding of the journal at its beginning. Mr. 
Loveland further emphasized the importance of controlling the acceptance of orders 
from commercial houses for reprints, and not to make it possible for the printers to 
accept such orders without the official sanction and knowledge of the College. 

Dr. Pincoffs said that the College should continue its safeguards against the use 
of Annals articles as advertising matter by commercial firms. At present in those 
special instances in which there seems to be less objection to such use of reprints and 
when the author distinctly authorizes such use of his article, orders for reprints are 
to be handled in such a way that the author take written responsibility for any cri- 
ticism that may arise in connection therewith. The College should not be further 
implicated by selling reprints to commercial firms. 

Chairman Pepper stated that no action was called for, and the Committee’s report 
would be received. 

Dr. Pincoffs had no further report for the “ Annals of Internal Medicine.” 

Dr. Edward L. Bortz, Chairman of the House Committee, could not be present 
ccatise of illness, but his report was presented bv Dr. William D. Stroud, a member of 
tlie Committee. 


Rki’ort of the House Committee to the Bo.ard of Regents of the American 
College of Physicians for December 16, 1939 

(1). The House Committee has had three meetings. The majority of the Coin- 
mittees time has been taken up in the consideration of various suggestions for a 

Mutable painting, portrait, inscription or emblem for the space above the fireplace in 
the Board Room. 

Several months ago the Committee decided to ask the Editor of the Ann.m.s to 
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publish a statement from the Committee requesting suggestions. But one reply was 
received by the Chairman of the Committee, that being from Dr. Jones of Louisiana, 
with the suggestion that a frame be made and hinged in place to hold a mirror. Later 
if a suitable picture were obtained, the mirror could be replaced. 

“ In a conference with the well-known architect, Mr. Edwin H. Fetterolf, the Com- 
mittee requested Mr. Fetterolf to submit a sketch of the College Seal, which could be 
done in lead and suitably proportioned to fit the available space. 

“ While the Committee had no instructions regarding the amount of funds available 
for this work, the Committee suggested to Mr. Fetterolf that the charges for the same 
should not exceed $500.00. It was further explained to the architect that the final 
decision concerning the nature of the Plaque and the amount to be expended rested 
entirely with the Board of Regents. That is where the matter stands at the present 
time. 

“ (2) Mr. and Mrs. M. R. Wiley, who live in the College home and receive a 
salary of $100.00 a month, were engaged by Mr. Loveland as of June 1, 1939, to act 
as caretakers for the building and property at 4200 Pine Street. They occupy the 
rooms on the third floor. Their services have been satisfactory. 

“ (3) The building and property are in excellent condition. The cost of main- 
tenance, including wages of caretakers, light, heat, gas and water, fire and liability 
insurance, taxes, compensation insurance, and general maintenance, for the year 1939 
will be approximately $3,470.00. The cost of rent and maintenance of the old offices 
at 36th & Walnut Streets, as far back as 1931, amounted to $3,137.00, only a slight 
amount less for three small offices that were entirely inadequate and unsuited to the 
purpose. It might be appropriate to add to the present maintenance of the College 
Headquarters' the allowance for depreciation of $1,000.00. According to the direc- 
tions of the Regents, the building is being depreciated $1,000.00 per annum, until the 
valuation is reduced to the appraisal value of the land alone. 

“ During the past year, a guest room on the second floor has been appropriately 
furnished for the use of Officers, Regents and Committeemen who may come to 
Philadelphia on College business. 

Respectfully submitted. 

The House Commiftee — 

T. Grier Miller 

William D. Stroud 

Edward L. Bortz, Chairman ” 

In commenting upon the report. Dr. Stroud said that the Committee did not 
specifically recommend the acceptance of the report, leaving the matter to the dis- 
cretion of the Board of Regents. The Committee felt, however, the report embodied 
the best solution of the treatment of the mantel space in the Board Room. The Com- 
mittee had tried to find a portrait, or get some suggestions for a portrait, or a painting. 

A motion made by Dr. Hugh J. Morgan, seconded by Dr. Cocke, providing for 
the acceptance of the report, was later withdrawn after discussion. 

President Pepper said that he had been keenly interested in the Headquarters, 
and had hoped that an appropriate painting would some time come to our attention. 
He spoke unfavorably to the proposal to use a colored Seal of the College in the 
Board Room. 

On motion by Dr. Cocke, seconded and regularly carried, it was 

Resolved, that the House Committee shall continue its study further in an effort 
to find an appropriate painting for the College Headquarters’ Board Room. 

Dr. William D. Stroud, as Treasurer, presented the following report, which, on 
motion made, seconded and carried, was accepted: 
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“ The present holdings of the College amount to $90,403.75 in Bonds and 
$84,255.00 in Stocks, at the present market price. Of this amount, $70,948.75 in 
Bonds are in the" Endowment Fund; $19,455.00 in Bonds and $84,255.00 in Stocks 
are in the General Fund. All the securities of the College cost $177,252.56, whereas 
the present quotations amounted to $174,658.75, showing a depreciation of $2,593.81. 

“As of ‘March 19, 1939’ (as reported at the New Orleans Session), our in- 
vested principal in the Endowment Fund was $68,494.98 in Bonds ; our General Fund, 
$34,855.50 in Bonds and $57,390.95 in Stocks, making a total value of $160,751.43. 
The book value of that date was $161,085.00, or a profit on investments of $333.57.” 

Dr. James Alex. Miller, Chairman of the Committee on Finance, presented tlie 
following report, and filed a copy of the Minutes of the Finance Committee’s meeting 
held December 16, in which specific purchase and sales of securities were authorized. 

“The Finance Committee reports to the Board of Regents that the finances of 
the College are in extraordinarily sound condition, as already has been reported by 
the Treasurer. 

“ Quite a number of sales and purchases have been made during the year, all of 
which have been made on the advice of the Girard Trust Company, whose advisory 
service continues to give great satisfaction. It is to be noted that the present market 
value of all our securities is approximately $174,000.00, while the purchase value is 
$177,000.00, a decrease of only $3,000.00, or 98.31 per cent in the value of the principal 
investment. 

“ The Finance Committee also recommends to the Board of Regents that securi- 
ties of approximately $30,000.00 market value be transferred from the General Fund 
to the Endowment Fund, thus bringing the market value of the Endowment Fund up 
to approximately $100,000.00. 

“ It is also recommended that the selection of the particular securities to be so 
transferred be left with power to the Treasurer, with the advice of the Girard Trust 
Company. 

“Tlie Finance Committee has carefully considered the budget as presented by tlie 
Executive Secretary and, as presented, it has been approved with the following 
exceptions : 

(1) That the estimated income from investments be increased from $5,700.00 to 

$7,000.00, this being justified by the estimate of the Girard Trust Company; 

(2) The Finance Committee voted to recommend to the Board of Regents that the 

budget for the Executive Secretary’s Office be increased by $600.00, for in- 
creases in compensation to members of the office staff. 

(3) It was also recommended that an addition of $200.00 be made to the budget for 

the President’s Office for traveling expenses for the President. 

Respectfully submitted, 

James Alex. Miller, Chairman, 
Charles T. Stone, 

WiLLiAJi D. Stroud, 

Committee on Finance ” 

tidier presented financial reports showing income and expenses (estimated 
•\x • ^939), budget comparisons with expenditures, cost analyses for the 

‘ Internal Medicine, comparative cost anah'ses for the Annual Sessions 

• n nidgcts estimating income and expenditures for 1940. 

. ” Motion by Dr. Hugh J. Morgan, seconded bv Dr. Stroud, and regularlv 
carried, it was 

•^10 Board of Regents approve of the transfer of approximately 

" > • . market value, of securities from the General Fund to the Endowment 
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Fund, the selection of the particular securities so transferred being left with power 
to the Treasurer, with the advice of the Girard Trust Company as Investment 
Counselor. 

Dr. Miller, commenting on his report, said: “It is a disappointment to me as 
Chairman of the Finance Committee not to be able to recommend that the Committee 
approve a recommendation for additional fellowships. If that had come before us 
I am sure the Finance Committee would have approved the additional fellowships 
after hearing the report this morning of the Fellowship Committee. Perhaps it is 
not too late. 

“ I would just like to speak on one or two things. The first thing is to point 
out the extraordinary successful situation in regard to the “ Annals.” As you 
know, the .subscriptions and advertising have been definitely increasing. We all know 
what an extraordinary successful journal it is going to be and now we are making a 
profit estimated in the neighborhood of $6,000.00. There has been some comment 
about the very low cost of the College Headquarters. It is still hoped that in some 
wa}”^ or other we may become tax exempt. Our taxes are about $1,200.00. Since 
similar activities do not pay taxes, it would seem that a further effort might be made 
in that direction, and I think the Finance Committee would approve of suggesting to 
the Regents, at any rate, that further efforts be made to secure exemption from taxes.” 

On motion by Dr. Cocke, seconded by Dr. Hugh J. Morgan, and regularly 
carried, it was 

Resolved, that $600.00 additional, under item “ 2 ” of the Finance Committee’s 
report, be appropriated and added to the 1940 budget. 

On motion by Dr. Cocke, seconded by Dr. Hugh J. Morgan, and regularly 
carried it was 

Resolved, that $200.00 be added to the President’s budget to be drawn upon for 
traveling expenses. 

It was understood that this appropriation should apply also to the budget for 
1939, as well as the budget for 1940. 

Dr. David P. Barr, Chairman of the Committee on Fellowships and Awards, 
recommended that inasmuch as the Committee has two men of excellent caliber, who 
might be encouraged by the College to continue their work, two extra fellowships 
be awarded this year, beginning July 1, 1940, but in doing so, the College shall not 
make that a necessary precedent for subsequent years. 

Dr. Barr pointed out that the College has been experimenting to some extent 
with these fellowships, and that it is possible as time goes along, the College may 
give more fellowships, or may change the character of these grants. 

On motion by Dr. Barr, seconded by Dr. Bradley, and regularly carried, it was 

Resolved, that the Board of Regents award two additional Research Fellowships, 
starting July 1, 1940, in the amount of $1,800.00 each, to Dr. William Woods Beckman 
and Dr. Morris Tager. 

Dr. Hugh J. Morgan, as Chairman of the Committee on Postgraduate Education, 
asked for the Regents’ reaction to a plan by which the College would recognize the 
effort that men put into postgraduate teaching in the courses sponsored by the Col- 
lege by granting honoraria, supplementing the registration fees collected by the Col- 
lege. For instance, if the College has a group of ten, twenty or thirty men under the 
direction of some one person in a clinic or hospital for a week or two, would it not be 
a matter of good policy for the College to see that the director at least gets a sub- 
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stantial honorarium to the end that he will devote a substantial part of his time and 
thought to that work? 

On inquiry to Mr. Loveland, it was revealed that the College expended $566.15 
during 1938, and $462.27 during 1939 on the Postgraduate Courses, in addition to 
turning over all registration fees collected. 

To be more concrete. Dr. Morgan suggested that the director of a two-weeks’ 
course might be given an additional honorarium of $250.00, and the directors of 
one-week courses might be given honoraria of $150.00. 

Dr. Cocke reported that he had heard criticisms that the heads of departments 
had not participated in the Postgraduate Courses, or given as liberally of their time 
as they should, and that Dr. Morgan’s suggestion was one to encourage more active 
participation by such heads in these Courses sponsored by the College. 

No action was taken making any appropriation or approving the plan of addi- 
tional honoraria for directors of courses. 

Dr. Meakins, as a guest at the Regents’ meeting and a member of the American 
Board of Internal Medicine, was asked to express his opinions concerning the exten- 
sion of fellowships. Dr. Meakins pointed out that the supply of assistant residencies 
and resident positions in teaching hospitals had become in many instances exhausted, 
and many young men who are aspiring to these positions must get their training in 
other ways. He suggested that good non-teaching hospitals might be stimulated to 
open assistant residencies and extend a resident system more completely than at 
present. He said there is a group of extremely good young men who could be helped 
by fellowships, but since there is a limit on the number that may be granted, the pos- 
sibility, feasibility or advisability of creating loan funds at a nominal rate of interest 
to suitable candidates should be thoroughly investigated. 

President Pepper pointed out that the College already has a Committee on 
Revolving Loan Funds, but that the Committee has not worked out an operating plan 
for adoption by the Regents. 

On recommendation and motion by Dr. James Alex. Miller, seconded by Dr. 
Cocke, and regularly carried, it was 

Resolved, that the Board of Regents adopt the 1940 budget, calling for an esti- 
mated income of $105,600.00, and estimated expenditures of $80,875.00. 

President Pepper reported on arrangements for the Cleveland Session. He had 
attempted to meet criticisms of previous programs, to increase the number of papers 
by members of the College and reduce the number of guests, also to eliminate to a 
degree the repetitions of the same speakers that had appeared on our programs in 
previous years. By reducing the number of guest speakers the cost for traveling 
expenses likewise would be reduced. One session had been composed entirely of 
military papers, with the Surgeon Generals cooperating. 

Dr. Pepper stated that he wishes to give a President’s dinner to the Regents and 
selected guests, but would like to change the time of the dinner from Wednesday 
e\ening, preceding the Convocation, to another evening that would be free and not 
subject to the hurr}' entailed if the dinner were held preceding the Convocation. Fie 
reported that Dr. Charles F. Martin, the only Master of the College, had accepted the 
mutation to give the Convocation address. Dr. Martin is a survivor of a period 
interesting things happened in the reorganization of the College, and he 
"* broad talk on the historj' of tlie College and its growth. 

r. Pepper stated tliat he would like to depart from the usual formal Convocation 
procedure by personally introducing Dr. Martin in a more personal manner than by 
laui^ his address announced formally by the Marshal. 

r. epper further said that he had told the General Chairman, Dr. Howard T. 
arsner, t lat it would be unneccssarj* for him to attend this meeting of the Regents, 
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and that by personal conversation, every possible point of importance had been covered 
in the preparations for the Cleveland Session. 

Dr. Pepper described the program of local arrangements, appointment of com- 
mittees by Dr. Karsner, the preparation of the clinic program by Dr. Joseph Hayman, 
Jr., and the preparation of the panel program by Dr. Harold Fell. Panels have been 
substituted in the place of the so-called round tables. 

Dr. Pepper also spoke about local arrangements for the Smoker, entertainment 
of visiting women, the banquet, and other social matters. President Pepper had posted 
the program for the Cleveland Session in the Board Room for examination by all. 

The Executive Secretary, Mr, Loveland, reported on business arrangements for 
the Session, including hotels, the auditorium, technical exhibit, Regents’-Governors’ 
dinner, etc. He asked for directions from the Regents as to whether the dinner 
shall be a subscription dinner or one paid for by the College, the latter plan having 
been initiated last year. 

President Pepper pointed out that the Regents’-Governors’ dinner is conducted 
for the purpose of informal discussion and promotion of College matters. He ex- 
pressed the hope that the dinner would be kept on a high plane, and would avoid, on 
one hand, formal speeches, but, on the other hand, would be open for formal discussion 
by any one who had ideas to present. 

On motion by Dr. Paullin, seconded by Dr. Stroud, and regularly carried, it was 

Resolved, that the expenses for the Regents’-Governors’ Dinner be defrayed by 
the College. 

President Pepper asked for suggestions from the Regents as to subjects that 
might properly and with benefit be discussed at the dinner, and suggested that the 
Chairman of the Board of Governors nominate some members from the Board of 
Governors to open discussion of important problems. 

The Executive Secretary, Mr. Loveland, called the attention of the Board to 
possible meeting places for the College in 1941, pointing out that the city is selected 
at the last meeting of the Board of Regents during the Annual Session. He sug- 
gested that if any Regents have particular invitations in mind they be initiated 
without delay, so that all could receive proper consideration and investigation before 
time for voting arrives. 

The following announcements were read; the next meetings of the Committee 
on Credentials are scheduled for February 25, 1940, at the College Headquarters, 
Philadelphia, and on March 31, 1940, at Cleveland; the next meeting of the Board of 
Regents will occur at 2 :30 p.m., March 31, 1940, at Cleveland. 

Adjournment. 

Attest: Edw.^rd R. Loveland, 

Executive Secretary 
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DR. JOSIAH NEWHALL HALL 

Dr. Josiah Newhall Hall, F.A.C.P., aged 80, of Denver, Colorado, died 
December 17, 1939, in Denver of pneumonia and myocarditis. 

Josiah Newhall Hall, born North Chelsea (now Revere), Massachusetts, 
October 11, 1859, descended from John Hall, who came from England in 
1652 and settled in Medford, Massachusetts. Father, Stephen Augustus 
Hall, a California “ forty-niner,” later farmer in Massachusetts. Mother, 
Evalina Amanda (Newhall) Hall, daughter of General Josiah Newhall of 
Lynnfield, Massachusetts. Bachelor of Science, Massachusetts Agricultural 
College, 1878, M.D., Harvard Medical School, 1882. House Physician 
Boston City Hospital, eighteen months. 

Dr. Hall came to Denver, Februarj^ 14, 1883, and on June 25, 1883, 
settled at Sterling, Colorado, then the only town (250 inhabitants) in a 
section of North East Colorado, larger than the State of Massachusetts. 
Three years later. Dr. Hubert Work, a later President of the A.M.A., Secre- 
tary of the Interior and Postmaster General, settled in Ft. Morgan, 45 miles 
away. These two men were the only phj^sicians in that region. Dr. Hall 
was Mayor of Sterling in 1888-89. In 1892 he came to Denver. In 1891 
he was President of the Colorado State Board of Medical Examiners and 
in 1903-04, President of the State Board of Health. In 1900 he was Presi- 
dent of the Colorado State Medical Societ}^ In 1916-17, he was President 
of the American Therapeutic Society. Dr. Hall wrote over one hundred 
and forty articles for the medical press. He also wrote the section on gun- 
shot wounds, burns and scalds for Haines and Peterson’s Legal Medicine 
and Toxicology. He wrote “ Borderline Diseases,” published by Appleton 
& Company in 1915. In 1893-97 he was Professor of Therapeutics at the 
Lbiiversity of Colorado. In 1897—1902 he was Professor of Medicine at 
the Gross Medical College and later at the Denver and Gross Medical Col- 
lege, which afterwards merged with the University of Colorado School of 
Medicine. In the last 3 "ears of his life, he was Professor of Medicine 
Emeritus at the University of Colorado School of Medicine. In 1921-31 
he served on the Judicial Council of the American Medical Association. 
Quite recently he published for private circulation among the members of the 
Colorado State Medical Society, his personal reminiscences of a busy, use- 
ful and most interesting professional life. The first of January, 1936, he 
was the earliest physician as to time of registration still active as a member 
of the State Medical Society. 

During the Avar, he AA^as Major in the Medical Corps and serA-ed 21 
months, first as Chief of Medical Service at the Base Hospital, Camp Logan, 
exas and then as Consultant in internal medicine to the Base Hospitals of 
1 1 C SoulliAvest and Western cantonment base hospitals, and six other hos- 
pitals 'vith a total of 30,000 beds. During this serA-ice he organized teach- 
ing clinics at A-arious hospitals. During his professional career, Dr. Hall 
caret for several hundred of his colleagues affected Avith tuberculosis. 

17S7 
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On April 12, 1885, Dr. Hall married Carrie G. Ayres, daughter of Felix 
G. Ayres, planter of Davis Mills, Mississippi. He had two sons, Sigourney 
D. Hall, automobile dealer at Fort Collins, and Oliver W. Hall, who died in 
Officers Training Camp, January 13, 1919. 

Dr. Hall became a Fellow of the American College of Physicians in 1917, 
being one of the earliest members from the Rocky Mountain district. He 
was a member of the Board of Regents of the College and served as Gov- 
ernor for Colorado from 1925 until 1932. 

Dr. Hall’s interest in the history of the western country where he had 
made his home was given practical form in 1928 by the establishment of the 
Mrs. J. N. Hall Foundation for marking historic sites. Through the income 
from this $5000 endowment, supplemented by additional funds from the 
same donor, the Colorado State Historical Society has been enabled to mark 
with bronze plaques more than forty sites of historical interest in Colorado. 

Dr. Hall combined an amazingly alert mind with a retentive memory 
and an abundant energy even up to the last few months of his life. He was 
noted in the Rocky Mountain district for his brilliant diagnoses. He was 
greatly admired and revered by all his colleagues and “ was widely beloved 
as a sincere, earnest, capable physician, as a leader in establishing the ethics 
and the true tradition of medical service.” 

James J. Waring, M.D., F.A.C.P., 

Governor for Colorado 

DR. DAVID MURRAY COWIE 

David Murray Cowie, Professor of Pediatrics and Infectious Diseases 
and Chairman of the Department of Pediatrics at the University of Michi- 
gan Medical School, died on January 27, 1940, of coronary thrombosis. 

Dr. Cowie was born in Moncton, New Brunswick, Canada, on November 
19, 1872, and received his early education there. In 1889 he entered Battle 
Creek College where he studied for three years before enrolling in the Uni- 
versity of Michigan Medical School from which he graduated in 1896. He 
was appointed assistant to the Professor of Theory and Practice of Medicine, 
Dr. George Dock, immediately after graduation, thus beginning a long and 
distinguished career in teaching, research and the practice of medicine. In 
1906 he was made Instructor in Pediatrics and in 1907, Clinical Professor 
of Pediatrics and Internal Medicine. The following year was spent with 
Professor Krehl in Heidelberg. Upon his return to Michigan he resumed 
his duties in the Medical School and his private practice, and in 1920 was 
made Professor of Pediatrics and Infectious Diseases and head of the newly 
authorized Department. He held this position until his death. 

His bibliography of over one hundred papers reveals a wide diversity of 
clinical and scientific interests. One finds the early years occupied in the 
analysis of various laboratory procedures and clinical technics of internal 
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medicine, with many contributions in gastro-enterology. This interest grad- 
ually merged into the more general fields of internal medicine and continued 
with the assumption of his responsibility for the teaching of pediatrics. 
During the two decades of his incumbency of the chair of pediatrics and in- 
fectious diseases, while he devoted himself to teaching, writing and research 
in that field, he always maintained an active interest in the broad aspects of 
internal medicine, enjoying in both fields a large, consulting practice. 

Dr. Cowie served on the Council of the American Pediatric Society from 
1913 to 1920 and was elected president of the Society in 1923. He was a 
Fellow of the American College of Physicians, the American Academy of 
Pediatrics, and the American Association for the Advancement of Science. 
He was president of the Michigan Allergy SocieUf in 1937-38, chairman of 
the iodized salt committee of the Michigan State Medical Society since 1922, 
secretary of the University of Michigan Pediatric and Infectious Disease 
Society since 1933, and vice-president in 1920-21 of the American Society 
for the Advancement of Clinical Investigation. He was a member of the 
American Heart Association, International League against Epilepsy, Michi- 
gan Academy of Science, the Nova Scotia Historical Society and the Michi- 
gan Historical Society. 

Dr. Cowie was a rare combination of the ideal family doctor, the wise 
professor, the able research worker, the skillful specialist, excellent teacher, 
efficient organizer and executive and, above all, an unselfish, loyal friend. 

Thus is ended a distinguished career, marked by enthusiasm, energy, 
sacrifice, higli intelligence and painstaking devotion to teaching, research and 
the care of the sick. He will be long and gratefully remembered by his col- 
leagues, his students, particularly those whose good fortune it was to work 
intimatel}^ with him, and b}" a large and loyal group to whom he was always 
the beloved physician. James D. Bruce, M.D., F.A.C.P. 

DR. FRANK HURD ROBINSON, JR. 

The accidental death of Dr. Frank H. Robinson, Jr., of the Rockefeller 
nstitute for Medical Research, New York City, an Associate of the Amer- 
ican College of Physicians, in an automobile accident in Jamestown, N. Y.. 
Noveinber 22, 1939, just at the time when he had begun to employ his 
splendidly trained talents in the practice of medicine, was not only a great 
OSS to his community but to scientific medicine. Few physicians have 
rought to the practical application of medicine so many vears of fruitful 
preparation. ' ' 

As his teacher and advisor, through his medical studies and postgraduate 
\\or •. I can affirm that he was the type of student that brings joy to a 
^ heart. Earnest, conscientious and ambitious to contribute to sci- 
on I ic medicine, he never failed to carry to a successful conclusion anv 
problem to which he set himself. 

Ills field work in the epidemiology' of brucellosis, which was done in con- 
junctio!! with the National Government, earned high praise, and his sub- 
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sequent work at the Rockefeller Hospital served only to confirm the reputa- 
tion which his earlier work at Duke University had created. 

This is not the place to review in detail Frank Robinson’s scientific pub- 
lications ; these are recorded in medical literature for all time. One thinks, 
rather, of Frank Robinson the cheerful friend and happy companion. All 
who knew him called him “ Robbie ” and the diminutive was one of affec- 
tion. He was very serious when at work, but loved to play, and a party 
was always a jolly one when Robbie was there. He had a sound mind in a 
sound body and rejoiced in using both in all forms of professional and social 
activity. His death has left a void in the hearts of his friends who will 
always remember him with a wistful sadness because of his all too early 
death. Frederic M. Hanes, M.D., F.A.C.P., 

Durham, North Carolina 

DR. NORMAN IRVING BROADWATER 

Dr. Norman Irving Broadwater (Associate) of Oakland, Md., died 
January 3, 1940, in the Memorial Hospital at Cumberland, Md., of cerebral 
hemorrhage. 

Dr. Broadwater was born in 1882 and received his medical training at 
the University of Maryland School of Medicine and College of Physicians 
and Surgeons, graduating in 1909. He had been an Associate of the Amer- 
ican College of Physicians since 1926, having originally been a member of 
the American Congress on Internal Medicine from 1924. 

Dr. Broadwater through his ability as a careful clinician and his kindly 
interest in his patients occupied an important position in the field of internal 
medicine in his community. His death is a great loss to his many devoted 
patients and to his large circle of friends in the medical profession. 

DR. PETER CLINTON PUMYEA 

Dr. Peter Clinton Pumyea was born in Hightstown, N. J., November 8, 
1880 and died January 18, 1940. 

Dr. Pumyea received his B.S. degree at Princeton University in 1901 
and his degree of Doctor of Medicine at Columbia University College of 
Physicians and Surgeons in 1905. He served an internship at City Hos- 
pital in 1906 and started the practice of medicine in 1907 in New York City. 
He was formerly Director of the Medical Service and President of Medical 
Board at The Central Neurological Hospital; Attending Physician at Wel- 
fare Hospital; Associate, Cardiac Clinic at Roosevelt Hospital; in 1939 he 
became a member of the Welfare Hospital for chronic diseases as Visiting 
Physician in Medicine (open Division). He was a Member of the New 
York State Medical Society, the New York Academy of Medicine, The 
American Medical Association, and an Associate of the American College 
of Physicians since 1916. 

Charles F. Tenney, M.D., F.A.C.P., 

Governor for Eastern New York 
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WHAT IS AN INTERNIST? * 

By 0. H. Perry Pepper, M.D., F.A.C.P., Philadelphia, Pennsylvania 

Presidents annually come and, fortunately for you. Presidents annually 
go. Each performs his duties as well as he can ; each meets certain problems 
which he solves if he can, and each year at the Convocation the President 
addresses you on the state of the College or on some phase of our College 
or professional activity. As one reads the Presidential Addresses of past 
years, one is impressed by the learning and wisdom of my predecessors in 
this office. They have settled all sorts of tremendous problems — political, 
ethical, medical, sociological — the discussion of which required the utmost 
braverjL On the other hand, these brilliant gentlemen have demonstrated a 
marked degree of timidity in one direction. As one reads their addresses, 
one sees them getting closer and closer to a certain question, then suddenly 
turning away and avoiding it. This is quite amazing for this question is of 
some importance to our College and to each of us, for it concerns what we 
are and what we do. 

,Like these former Presidents, I have done my best to perform the duties 
of the office and have felt deeply as each of my predecessors must have felt, 
that his little service to the College is a very inadequate evidence of his ap- 
preciation of the honor which he has received from the College. Among 
these duties which each President must perform is the delivery of an address 
at the Convocation. For tliis he must select an appropriate and interesting 
topic. In seeking for such a subject I have sought help during the past 
months and the only suggestions received have all had to do with the very 
matter which 'former and wiser Presidents have avoided. Also the College 
has received a number of letters asking for some statement on this matter. 
And so for these reasons and to remove the stigma of cowardice from the 
residents of the College, I am tempted to discuss the question “ What is an 
Internist?” 

\T 

iN'ow.we are physicians and doctors and we know what these words mean, 
ogcther we are joined to form an American College of Physicians and 
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the meaning of these words is well understood. Perhaps you would think 
that this should be sufficient and that like the Presidents of past years we 
might continue to avoid the attempt to define an internist. But we all use 
this word and we should not do so unless we can justify ourselves. It is 
not enough for us to say that we know what an internist is, so why bother 
to define it. Words without a clear meaning should not be used. Perhaps 
onomatopoetic words need no definition for they repeat the desired sound 
as, for example, thunder and borborygmus. But even slang has a reason 
for every word and phrase even though we often fail to know its origin. 

And even if we do not admit that we should try to understand the words 
we use, we should realize how much pleasure we lose if we do not appreciate 
the origin, derivation and implication of them. Take, for example, the word 
“sincere.” How much meaning it gains when we remember that its origin 
dates back to the days when if a marble statue was so perfect that there was 
no crack needing to be filled with wax, it was called sine cera, in other words, 
without wax. So, today, when we sign ourselves “ yours sincerely,” we 
mean without any wax, which brings us very close to the modern slang use 
of the words “ soft soap ” or “ the old oil.” I am sure that a clear under- 
standing of all that internist means will likewise lead to a more enjoyable 
use of the word. 

It is science and its followers who should especially be prepared to define 
accurately its every term, to justify its every word and to be certain that 
every word has a clear meaning and only one. So it seems that an attempt 
should be made to define this term “ internist,” which we all use, even if in 
making the attempt I prove myself foolhardy. Perhaps the old saying 
might be paraphrased to read, the novice slashes in where master surgeons 
fear to cut, and perhaps in the final analysis I shall fail and shall have to 
claim that like squaring the circle, it just cannot be done. But even if I, 
personally, did not feel the urge to try this task, it is clearly the duty of the 
American College of Physicians to define an internist, for Article III of our 
Constitution refers to our membership as composed of “ qualified internists 
of high standing.” Furthermore, our College has decided that all those 
elected to Associateship from this time on, in order to be eligible for advance- 
ment to Fellowship will have to present certification by the American Board 
of Internal Medicine, which body also has used the term “ internist ” in its 
printed folder of information. 

So you see the question is an important one to us and faces us on all 
sides. We cannot laugh it off as we so often do the importunate questions 
of our patients. We must undertake to find an answer, however inadequate 
it may be. Certainly it will be some help in disproving the widespread belief 
of the layman that an internist is the same as an intern. If any of you think 
that this statement is incredible, let me assure you that it is a fact and further 
that a recent edition of an authoritative dictionary flatly states that the word 
internist is a synonym for intern. No doubt it is true that both of these 
words refer to those doctors who practice within walls but these walls differ; 
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in one instance being those of the hospital ; in the other, those of the body. 
I am sorry to say we must protest against being confused with interns, how- 
ever much we envy them their youth and opportunities. 

Other dictionaries and the rest of the laity if they have heard the word 
at all, define an internist as one who practices internal medicine. This may 
perhaps be as good a definition as is possible but it is certainly inadequate in 
several directions. In the first place, it merely substitutes one difficulty for 
another for we lack a satisfactory definition of internal medicine; and 
secondly, it does not go half far enough. 

An attempt to formulate a definition of internal medicine was the text 
of the Presidential Address by Dr. Reynold Webb Wilcox in 1916 at the 
first scientific session of the American Congress on Internal Medicine of 
which our College was a member. He tried to delimit internal medicine by 
listing twelve categories of disease which together formed its domain, and 
went on to state that the name internist is undoubtedly the proper one and 
that an internist is not only a specialist but an expert. We will return to 
this thought later. Dr. Wilcox went on to say that the American College of 
Physicians had created an aristocracy among internists, a point of view re- 
iterated by George Vincent in his 1929 address to the College when he called 
us an elite. 

Internist apparently was an acceptable designation twenty-five years ago 
but is still misunderstood and not in general use throughout our country 
today. It is amusing to read in the Transactions of that Congress tliat one 
of those who discussed the President’s Address suggested that a journal be 
published, to be named “ The Internist,” which should have as one of its 
major purposes the equalization of the fees of the surgeon and the internist. 
Surely this was and is a desirable goal ; had it been successful it would have 
made the word very much more familiar and the internists very much 
wealthier. Unfortunately the venture was never launched and so neither of 
these beneficial results was ever reached. 

Apparently the term “ internist ” grew out of the need for a name for 
the doctor who practices internal medicine and certainly this term “ internal 
medicine ” was in use long before the designation ” internist ” was coined. 
One can trace the phrase internal medicine far back into the nineteenth cen- 
fur}^ and it would appear to have been used in Germany and France before 
being adopted in England or in this country". But it was employed with 
^ariolls shades of meaning and it is difficult to find a satisfactory definition 
of this division of medicine. 

One of William Osier’s most famous addresses was entitled “ Internal 
i edicine as a \ ocation ” and all the wisdom of that great essay is as true 
to a} as it was in 1897. It should be familiar to all of us and it can be 
tound in that volume of his collected essays which takes its name ” Aequanim- 
itas from the finest of tliem all. Osier was a ver}' great man but even 
le docs not really define Internal Medicine in that address and expresses the 
Wish, to quote his words “there were another term to designate the wide 
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field of medical practise which remains after the separation of surgery, mid- 
wifery, and gynecology. Not itself a specialty (though it embraces at least 
half a dozen), its cultivators cannot be called specialists, but bear without 
reproach the good old name physician, in contradistinction to general prac- 
titioners, surgeons, obstetricians and gynecologists.” 

Nor does Osier trace the history of the origin and growth of internal 
medicine as distinct from the practice of medicine. This also is difficult to 
do for its beginnings are hidden in the story of the progress of all medicine. 
From one point of view it has been done by Prof. Knud Faber of Copen- 
hagen, in 1923, in one of the most fascinating books about internal medicine 
ever written. It is entitled “ Nosography in Modern Internal Medicine,” 
and in it he traces the development of internal medicine as reflected in the 
constant effort to find a workable classification of disease. Faber divides 
the history of internal medicine into six parts — first Sydenham and the Nos- 
ologists; next the Paris School with its emphasis on anatomic diagnosis. 
Then followed in order the German school of physiologic medicine, the bac- 
teriologic clinic with Pasteur as its chief exemplar and finally the periods of 
functional diagnosis and of constitutional pathology. Throughout the book 
most of the famous figures are referred to as clinicians though many of them 
would not be so considered today. It is not until Faber refers to Soupault 
and his observations in 1901 on the symptoms of chronic gastric ulcer that 
the term internist appears. 

In my own opinion the first physician who displayed the point of view 
which in some ways is the hall mark of the internist, was Sydenham when 
three centuries ago he turned away from the old confusions of theory with- 
out fact to actual observations of fact. This was Sydenham’s real con- 
tribution and far more important than his oft quoted advice to young stu- 
dents of medicine “ Read Don Quixote.” That no doubt shows his appre- 
ciation of the fact that the physician must know human nature but it might 
have been better if Sydenham himself had given more attention to the new 
discoveries of Harvey and of Malpighi which in fact he neglected, although 
his contemporary Sir Thomas Browne considered Harvey’s discovery to be 
preferred over that of Columbus. 

Following him Boerhaave, Bichat, Auenbrugger, Laennec, Louis, Koch, 
Graves, Stokes, Corrigan, Bright and Addison, to name only a few, each 
in his turn laid stones in the ■ growing foundation of Internal Medicine. 
These men were internists in a measure and were followed by many others 
on down the list to recent times when only chronologic proximity lessens due 
recognition. Other famous men whose discoveries made it possible for 
such a thing as internal medicine to evolve were in no sense internists — 
Pasteur, Virchow, Claude Bernard. Even Thomas Hodgkin who was a 
physician was not really an internist. 

Long before internal medicine had appeared surgery had become a sepa- 
rate specialized branch of medicine, obviously because of the fact that anat- 
omy, so essential for surgery, was the first of what we term today the basic 
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sciences, to supply a body of information beyond the ability of assimilation 
of the general practitioner. Also the need of special manual ability hastened 
the flowering of surgery. Internal Medicine had to wait until the accumu- 
lation of knowledge of physical diagnosis, clinical medicine and of therapy 
had had added to it the basic facts of physiology, bacteriology, biochemistry 
and pharmacology to form a body of knowledge requiring the full attention 
of anyone who would be familiar with it all. 

This is the mechanism which acts to split branches and specialties off the 
main trunk. It is not a decision but an evolution. When the mass of in- 
formation and of technic grows so large that it can no longer be included in 
the general knowledge of the practitioner then it is allotted to that certain 
group who willingly learn this at the cost of all else. It is as inevitable as 
evolution and cannot fail; but, on the other hand, hasty attempts to antici- 
pate the process on the basis of inadequate aggregates of specialized knowl- 
edge are equally certain of failure. Internal Medicine came about properly 
and in due course, and as a further step in the same direction came into being 
this group of individuals who are, in the first place, physicians, next practi- 
tioners of internal medicine and finally internists. 

So now we come back to our starting point — the name internist. It is 
not such a new word as some might think nor is it so clearly understood or 
widely adopted as others would believe. In various parts of this country 
it is scarcely known at all and such terms as diagnostician, medical consultant 
or even clinician are applied to that individual who elsewhere would answer 
to the name internist. None of these other terms is as satisfactory for this 
purpose ; diagnostician excludes therapy which is an inherent function of the 
internist; nor should the internist be tliought of as one who sees patients 
only in consultation. In no way can an internist better exhibit his skill than 
in the personal physician to patient relationship. There is even less excuse 
for the use of the word “ clinician " in this connection. Internist is the 
best term even though it has not established itself as yet. 

It is hard to trace its very beginnings. Undoubtedly it was used in 
France and Germany before coming to this country. I cannot find it in 
the Index Catalogue of the Library of the Surgeon General nor in any of 
Osier s many essays, nor as I have already said, do the dictionaries help us. 
Apparently it stemmed from internal medicine and if it had originated in 
England or here might just as well have been internalist as internist. In 
act, some dictionaries define an internist as one treating only the diseases of 
t le internal organs. But it came from the French “ interniste ” instead. 

his is the background of our problem and it is easy to see two reasons 
" 1 } a satisfactory definition has not, and perhaps never will, be put into 
r these arises from the fact that the word we are trying 

to e me is derived from the term “ internal medicine,” which in turn is 
line e liable and which in the very nature of things is changing its meaning 
rom decade to decade. Its borders are not fixed; it is not a mere matter 
01 internal and e.xternal medicine. What at one epoch may belong to the 
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domain of internal medicine may shortly be excluded and on the other hand, 
the advance of science may bring new or return old, divisions of knowledge 
to its fold. Clearly if internal medicine cannot be better defined then the 
exponent of this field, the internist, can only be described in terms of the 
field itself. 

In the second place, our difficulty depends upon the inherent nature of a 
definition. All that a definition can do is to define and to delimit; it is a 
flat statement of the basic meaning of a word as determined by derivation 
and usage. A definition is static and dead. Internal medicine and the 
internist are neither static nor dead and never will be. Nor will all the full 
meaning of these words ever be included in any definition. But let us state 
a definition for better or worse, and then let us consider what any such 
definition will inevitably fail to express. It must be worded somewhat in 
this fashion; 

An internist is a physician fitted by a sound and applicable knowledge of 
the basic sciences, a continuing training in clinical medicine, a familiarity 
with fields outside his own, and an intellectual rather than a manual or tech- 
nical approach, to study, diagnose and treat the diseases of the field of in- 
ternal medicine to which he strictly limits himself and to integrate with the 
knowledge of his own field that of the allied specialties. 

This may be far from satisfactory but it comes as near to telling the truth 
and nothing but the truth as I have been able to make it. But does it tell 
the whole truth? By no means! For to us the word “internist” has a 
far wider meaning than that which can be encompassed by any definition. 
Through use the word has gained and grown until today it is a living thing 
with secondary accessory implications — ^heard like the overtones of a musical 
chord. The student of harmonics can define the note C or a given chord and 
can also recognize but cannot accurately define the many overtones which 
only the trained ear can hear. But the enumeration of the overtones of the 
word “ internist ” is a still more difficult matter. 

Let me describe what I hear in this word “ internist ” : 

An internist is, of necessity, a physician of exceptional training for his 
is the field of greatest width. He must have served his apprenticeship years 
acquiring information, then slowly transformed that essential but relatively 
base metal into precious knowledge and still unsatisfied, devoted his maturer 
efforts to the transmutation of knowledge into priceless wisdom. 

An internist is one who with sufficient foresight has been willing to pass 
through what Sir Andrew Clark termed the ten years of dry bread, and the 
ten years of bread and butter, in order to reach the final twenty years of 
cakes and ale. He is one who has followed Osier’s admonition “ Let him 
not lose the substance of ultimate success in grasping at the shadow of 
present opportunity.” 

Being an internist is a state of mind. It implies a breadth of interest 
which inherently excludes narrow specialism. It demands a vital interest in 
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medicine of the past, of the present, and as far as possible of the future. 
The true internist is an “ ingenious man ” in the old sense of that word, 
when it was properly used to indicate an active intellectual inquiring mind. 
The highest praise that Samuel Pepys could give was — “ He was an in- 
genious man.” Our internist is of such a nature and his interest in science 
extends beyond medicine proper, without loss of sympathy with the suffering 


individual. 

Interest in many fields of human thought must be a characteristic of 
every internist, for humanity and all its doings fascinate him. Culture in 
its true sense of simple appreciation of the fine products of human skill, art 
and endeavor belongs to such a nature. Similarly a high moral code and 
strict ethics are essential ingredients in this picture which we are sketching. 
Intellectual courage and high standards of duty to his work, to his patients 
and to his community are inherent to his personality. 

These are a few of the overtones and implications which I hear in this 
word “ internist.” Each of us has known some such individuals, each of 
us has some exemplar upon whom we would model ourselves. He may have 
been some outstanding historical figure such as those we have named or he 
may be some humbler or more recent figure not yet known to fame but if he 
be an internist with all that this term implies, he is without doubt the highest 
type of the physician which evolution has produced. 

• We like to think that our College is composed of individuals who possess 
in great measure all these qualities which the term “ Internist ” implies. We 
pride ourselves that our Fellows are seeking to achieve such high goals. 

You, newly elected members, are admitted to the College because in you 
are recognized the potentialities, the material and the spark necessary to 
make you achieve the stature of the ideal internist. See to it that you gain 
inspiration from being a part of this great College and that in turn you add 
to its glory by your own efforts and success in making of yourself an in- 
ternist. If this conception of what it means to be an internist is true, then 
your task is no easy one but the challenge of difficulty is a strong stimulant 
and the laurels of success are to be gained in many directions besides those 
of the material rewards of this world. 


I hold very strongly that tlie internist should not be too narrowly spe- 
cialized within the field of Internal Medicine. On the contrary, he should be 
highly specialized in Internal Medicine and if, for any reason, he becomes 
particularly interested in one or another sub-division of this field, he must, 
to retain the title ” Internist ” in its full sense, continue his familiarity witli 
the whole domain of Internal Medicine. If I read the signs of the times 
tyrrccffy, the need today is for more true internists rather than for more 
internists who have become specialized in limited sub-branches. The field 
IS open for tlic well-trained internist and I hope that more and more of tlie 
menders of this College will quality' themselves for this high task. 

^othing that you are being asked to be or to do is new or peculiar to 
1 1 C internist, but perhaps as internists you should exhibit these qualities in 
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the highest degree. The principles involved almost antedate medical history, 
you will hear them tonight in the Oath of Hippocrates and you will find them 
in that other still older Oath of the Hindu Physician. “ Devote yourself 
to the healing of the sick even if your life be lost by your work.” “ Do the 
sick no harm.” “ Always seek to grow in knowledge.” 

And now let me draw two conclusions from what has been said : first, 
that if our delineation of an internist is a true one, then our College must re- 
word its Constitution for how can it refer to “ highly qualified internists ” 
when there can be no such creature as an unqualified internist. If he be 
not in all things excellent, then let him not be termed an internist. 

Secondly, that if this brief characterization of an internist be the truth, 
it is obvious at once that never will it be included in a definition. We see at 
once why no President has ever offered a satisfactory definition and why no 
one ever will. The subject is an endless one and it might become the re- 
peated topic of many annual convocational addresses without fear of repeti- 
tion in the same fashion as the ever old but ever new, annual lectures oh 
“ The Care of the Patient ” at Harvard. 

Personally, I find some comfort in the classical story of the brilliant 
Greek poet Simonides who when Hieron challenged him to define the nature 
and attributes of God asked for a day’s time to prepare his answer, and the 
next day begged for two days more, and on each occasion doubled the period 
that he required for thought. When at last Hieron demanded an explana- 
tion, Simonides replied that the longer he pondered the matter, the more ob- 
scure it became. And that is where the matter of a definition of an internist 
rests for all of me. 

And now in closing let me leave this thought with you. It is of the very 
essence of life that it should be impossible to define certain things. An in- 
ternist is such an undefinable entity and this is as it should be. To be defined 
he must be standardized, and if he be standardized then even if he be all that 
we have added unto him yet shall he fail — for with standardization dominant, 
no one, internist or otherwise, can be what he needs to be to be above all else 
— himself — an individual — a man. 



FUNCTIONAL AORTIC INSUFFICIENCY * 

By Curtis F. Garvin, M.D., Cleveland, Ohio 

Organic aortic insufficiency has been recognized since Cowper^ first 
described this condition anatomically in 1706. The physiological changes 
attracted attention in 1715 when Vieussens “ noted the collapsing pulse. 
Further important diagnostic signs were recorded by Hope ® in 1831. 

The observations of Corrigan ^ in 1832 concerning the mode of origin, 
meaning and character of the auscultatory and palpatory phenomena of 
aortic insufficiency stimulated interest in the condition and thereafter the 
literature increased steadily. Relative aortic insufficiency came to be recog- 
nized, and in 1896 Barie,® in an article entitled “ True and False Aortic 
Insufficiency,” made a comprehensive review of the contributions to that 
date. 

Subsequently numerous observers have reaffirmed the association of 
aortic dilatation and relative aortic insufficiency with chronic hypertension 
or granular kidneys. These reports have tended to indicate that the occur- 
rence of the condition is rare. 

The present communication indicates that relative aortic insufficiency is 
more frequent and more important than is generally supposed. Two hun- 
dred consecutive autopsied cases of hypertensive heart disease were studied 
and 14 instances of relative aortic insufficiency were discovered, an in- 
cidence of 7 per cent. All of these cases were seen on the medical divisions 
of Cleveland City Hospital, and although in some instances there was a 
difference of opinion as to the significance of the aortic diastolic murmur 
there was no question as to its existence. The importance of the lesion is 
apparent when one considers that in several instances it led to frank errors 
in diagnosis. The salient details of these cases are noted in the following 
case reports. 

Case Reports 

Case 1. A. F., a 65-year-old white male, had had symptoms of myocardial in- 
sufficiency for one j'ear. On examination three observers heard a prolonged low- 
pitched loud diastolic murmur to the right and left of the sternum in the second and 
third interspaces. The cardiac conduction mechanism was normal. The blood pres- 
sure was 210 millimeters of mercury systolic and 110 diastolic. The patient died on 
the second hospital day. The clinical diagnosis was syphilitic aortic insufficiency and 
myocardial insufficiency. 

• ^utops}' showed evidence of chronic myocardial insufficiency. The heart 
ueighed ^0 grams. All the heart valves were normal. The aortic valve ring 
measured 7.5 cm., normal for a male of this age being 8.03 cm., according to Roessle.® 

le pericardium was not adherent, the coronarj' arteries showed moderate to marked 
sc erosis, and there was generalized arterial and arteriolar sclerosis. The final diag- 

* Received for publication August 17, 1938. 
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nosis was generalized arterial and arteriolar sclerosis, coronary artery sclerosis, myo- 
cardial fibrosis, cardiac hypertrophy and dilatation, and myocardial insufficiency. 

Case 2. W. C., a 63-year-old colored male, had had symptoms of myocardial in- 
sufficiency for two years. Examination showed a soft diastolic murmur at the aortic 
area. The murmur was inconstant. The cardiac conduction mechanism was normal. 
The blood pressure averaged 160 millimeters of mercury systolic and 110 diastolic. 
The Wassermann test was negative. The patient died on the one hundred twenty- 
eighth hospital day. The clinical diagnosis was hypertensive heart disease, the dias- 
tolic murmur being considered insignificant. 

The autopsy showed a dilated heart weighing 450 grams, coronary sclerosis, and 
generalized arterial and arteriolar sclerosis. All the heart valves were normal. The 
aortic valve ring measured 8.5 cm., average normal for this age and sex being 8.03 cm. 
The final diagnosis was as in Case 1. 

Case 3. E. P., a 35-year-old colored male, had had symptoms of cardiac failure 
for six months. He had had a chancre 13 years previously. Seven observers agreed 
as to the presence of a to-and-fro murmur heard best at the aortic area and to the left 
of the sternum but also at the apex. The cardiac conduction mechanism was normal 
and there was a gallop rhythm. The blood pressure was 150 millimeters of mercury 
systolic and 110 diastolic. The Wassermann test was four plus. The patient died on 
the one hundred forty-sixth hospital day. Because the murmur was not constant, 
most of the clinical observers believed this to be hypertensive heart disease with a 
functional aortic insufficiency, although the possibility of luetic aortic insufficiency was 
considered. 

The autopsy showed typical findings of hypertensive heart disease with failure. 
The heart was dilated and weighed 650 grams. All the valves were completely nor- 
mal. The aortic valve ring measured 9 cm., the normal value for a patient of this 
age and sex being 6.46 cm. 

Case 4. A. B., a 53-year-old colored female, had had symptoms of cardiac 
failure for 13 months. On examination five observers heard a loud diastolic and a 
softer systolic murmur over the upper chest. The cardiac conduction mechanism was 
normal. The blood pressure was 180 millimeters of mercury systolic and 60 diastolic. 
The Wassermann test was negative. The patient died on the twenty-fourth hospital 
day. The clinical diagnosis was syphilitic aortic insufficiency and heart failure. 

At postmortem examination the heart was dilated and weighed 575 grams. There 
was generalized arterial and arteriolar sclerosis. The valves were normal. The aortic 
valve ring measured 9 cm., the normal for a patient of this age and sex being 7.09 cm. 
The final diagnosis was hypertensive heart disease with cardiac failure. 

Case 5. J. E., a 59 year old colored male, had had symptoms of myocardial in- 
sufficiency for three years. According to four observers there was a loud to-and-fro 
murmur at the aortic area. The cardiac rhythm was auricular fibrillation. The blood 
pressure could not be determined exactly but was considered to be 150 millimeters of 
mercury systolic and 50 diastolic. The Wassermann test was negative. The patient 
died on the day of admission. The clinical diagnosis was syphilitic aortic insufficiency 
with heart failure. 

At postmortem examination the heart was dilated and weighed 650 grams. The • 
valves were normal. The aortic valve ring measured 8 cm., tlie normal value for this 
sex and age being 7.77 cm. There was moderately severe coronary sclerosis. The 
final diagnosis was as in Case 1. 

Case 6. E. W., a 41-year-old colored female, had had symptoms of myocardial 
insufficiency for one year. A diastolic aortic murmur of medium intensity was heard 
by six different examiners. The cardiac conduction mechanism was normal and the 
blood pressure was 220 millimeters of mercury systolic and 98 diastolic. The Was- 
sermann test was negative. The clinical diagnosis was syphilitic aortic insufficiency 
and heart failure. 
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At postmortem examination the heart was dilated and weighed 525 grams. The 
valves were normal and the aortic valve ring measured 6.5 cm., normal being 6.8 cm. 
The final diagnosis was as in Case 1. 

Case 7. W. K., a 50-year-old colored man, had had symptoms of myocardial 
insufficiency for two years. Four observers agreed to the presence of a to-and-fro 
murmur, with the diastolic element loudest at the aortic area. The blood pressure on 
admission was 170 millimeters of mercury systolic and 90 diastolic, and this subse- 
quently fell to 110 systolic and 80 diastolic. Coincident with this the diastolic murmur 
disappeared. The Wassermann test was four plus. The patient died on the one hun- 
dred first hospital day. On admission the clinical diagnosis was syphilitic aortic in- 
sufficiency, hut when the murmur disappeared the diagnosis was altered to cardiac 
hypertrophy and failure with incidental luetic aortitis. 

The autopsy showed the heart to weigh 475 grams and to be dilated. The valves 
were normal and the aortic valve ring measured 9 cm., normal being 6.95 cm. There 
was a luetic aortitis without dilatation of the aorta, narrowing of the coronary ostia 
or extension to the aortic valve. The cause of the cardiac hypertrophy and cardiac 
failure was obscure. The final diagnosis was cardiac hypertrophy and failure. 

Case 8. D. Y., a 44-year-old colored male, had had symptoms of cardiac insuf- 
ficiency for one year. Five examiners heard a diastolic murmur at all areas, loudest 
at the aortic. The cardiac conduction mechanism was normal. The blood pressure 
was 210 millimeters of mercury systolic and 120 diastolic. The Wassermann test was 
four plus. The patient died on the twenty-fifth hospital day. The clinical diagnosis 
was hypertensive heart disease with heart failure and relative aortic insufficiency due 
to cardiac dilatation. 


At postmortem examination the heart was dilated and weighed 700 grams. The 
valves were normal. The aortic valve ring measured 8 cm., normal being 6.95 cm. 
There was an uncomplicated syphilitic aortitis. Generalized arteriolar sclerosis was 
present. The final diagnosis was hypertensive heart disease with cardiac failure, and 
syphilitic aortitis. 

Case 9. L. J., a 45- year-old colored female, had had symptoms of myocardial 
insufficiency for six months. Four observers heard a to-and-fro murmur at the aortic 
area and to the left of the sternum. The cardiac conduction mechanism was normal. 
The blood pressure was 130 millimeters of mercury systolic and 100 diastolic. The 
Wassermann test was four plus. The patient died on the seventy-eighth hospital day. 
The clinical diagnosis was syphilitic aortic insufficiency with cardiac failure. 

The autopsy showed a dilated heart weighing 375 grams. The valves were nor- 
mal and the aortic valve ring measured 8 cm., normal being 6.8 cm. There was no 
syphilis of either the aorta or the aortic valve. The final diagnosis was as in Case 3. 

Case 10. J. D., a 58-year-old colored male, had had symptoms of myocardial in- 
sufficiency for six months. Four examiners heard a to-and-fro aortic murmur. The 
100 ^'^'^ conduction mechanism was normal and the blood pressure was 160 systolic and 
100 diastolic. The Wassermann test was negative. The patient died on the tliirtj'- 
ourth hospital day. The clinical diagnosis was syphilitic aortic insufficiency and heart 


The autopsy showed a dilated heart weighing 460 grams. The valves were nor- 
ma and the aortic valve ring measured 8.5 cm., the normal being 7.77 cm. There was 
no sjphihtic aortitis. The final diagnosis was as in Case 3. 

C., a 62-year-old colored male, had had symptoms of myocardial 
^su ciencj- for one month. There was a histor 3 ' of lues with inadequate treatment. 

our e.xaniiners heard a short diastolic murmur to the left of the sternum. The 
car lac conduction mechanism was normal. The blood pressure was 210 millimeters 
systolic and 138 diastolic. The Wassermann test was negative. The 
c mica la^osis was hypertensive heart disease. The aortic insufficiencv was vari- 
us \ considered to be due to either sclerosis or sj’philis. 
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At postmortem examination the heart was dilated and weighed 550 grams. The 
valves were normal. The aortic valve ring measured 8 cm., normal being 8.03 cm. 
There was marked arterial and arteriolar sclerosis. There was no syphilitic aortitis. 
The final diagnosis was as in Case 3. 

Case 12. W. D., a 78-year-old colored male, had had symptoms of myocardial in- 
sufficiency for eight months. Four examiners heard a loud diastolic aortic murmur. 
The blood pressure was 190 millimeters of mercury systolic and 70 diastolic and the 
cardiac conduction mechanism was normal. The Wassermann test was negative. 
The aortic insufficiency was considered to be organic, probably due to sclerosis. 

The autopsy showed a dilated heart weighing 625 grams. The heart valves were 
normal and the aortic valve ring measured 9 cm., normal being 8.2 cm. The final 
diagnosis was as in Case 1. 

Case 13. T. K., a 38-year-old white female, had a two year history of myo- 
cardial insufficiency. Six observers heard a to-and-fro aortic murmur from time to 
time. The blood pressure was 250 millimeters of mercury systolic and 160 diastolic. 
The cardiac conduction mechanism was normal. The Wassermann test was negative. 
The patient died on the forty-eighth hospital day. The clinical diagnosis was hyper- 
tensive heart disease. The murmur was variously ascribed to rheumatic valvulitis or 
ring dilatation. 

The autopsy showed a dilated heart weighing 450 grams. The valves were nor- 
mal. The aortic valve ring measured 6.5 cm., normal being 5.73 cm. There was 
severe vascular disease and nephrosclerosis. The final diagnosis was as in Case 3. 

Case 14. E. B., a 68-year-old colored female, had had symptoms of myocardial 
insufficiency for 18 months. Three examiners heard a moderately loud aortic diastolic 
murmur which subsequently disappeared. The blood pressure was 210 millimeters of 
mercury systolic and 100 diastolic. The cardiac rhythm was auricular fibrillation. 
The Wassermann test was negative. The clinical diagnosis was hypertensive heart 
disease. 

At postmortem examination the heart was dilated and weighed 510 grams. The 
valves were normal. The aortic valve ring measured 10 cm., normal for this age and 
sex being 7.65 cm. The final diagnosis was as in Case 3. 

Comment 

It will be noted that in the majority of these cases the murmur was loud 
and easily heard so that there need be no doubt concerning its presence. 
Furthermore, in most instances four or more observers agreed to its exist- 
ence. The wide pulse pressure (averaging 85 millimeters of mercury) is 
confirmatory evidence of an aortic leak. This is in contrast to the fact 
that the pulse pressure in the 186 cases of hypertensive heart disease without 
aortic insufficiency averaged 65 mm. of mercury. 

The clinical interpretation of these murmurs is interesting. In Cases 
1, 4y 5, 6, 9 and lO'the aortic insufficiency so predominated the picture that 
an outright diagnosis of syphilitic heart disease was made. In Cases 3, 11 
and 12 it could not be decided whether the murmur was due to syphilitic 
aortic valvulitis or sclerosis of the valves. In Case 13 the murmur was con- 
sidered to be characteristic of aortic insufficiency and was variously thought 
to be due to rheumatic valvulitis or dilatation. The working impression in 
Cases 2 and 7 was syphilitic aortic insufficiency, but in these two cases the 
murmur disappeared so that the final diagnosis was hypertensive heart dis- 
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ease. In Case 14 an initial impression of arteriosclerotic aortic insufficiency 
was abandoned when the murmur proved to be transient. The correct 
diagnosis of functional aortic insufficiency was made in Case 8. 

Although the series is small, the high' incidence of colored patients is 
striking, i.e., 12 out of 14 (86 per cent). This is in contrast to the fact 
that in the 186 cases of hypertensive heart disease without aortic insufficiency 
there were 66 colored patients (35 per cent). The percentage of males and 
females was practically the same in the cases with and without murmurs. 

The autopsies in these cases showed a rather constant picture : evidence 
of severe myocardial insufficiency, marked cardiac dilatation and normal 
heart valves with special emphasis on the fact that the aortic valve showed 
no anatomical abnormalities. The aortic valve ring in these 14 cases 
averaged 8.25 cm. in circumference, whereas the average of the normal 
values for these cases is 7.3 cm. None of the cases showed pericardial ad- 
hesions. Cases 7 and 8 had syphilitic aortitis but there was no dilatation of 
the aorta and no aortic valvulitis. There was rather uniform anatomical 
evidence of hypertension in the way of generalized arteriolar sclerosis and 
arteriolar nephrosclerosis. The pathological findings clearly indicated that 
the aortic insufficiency noted in life was functional and not due to anatomical 
changes in the valve leaflets. 

In a personal communication to the author Dr. R. W. Scott has described 
the case of a 17-year-old boy who was the victim of malignant hypertension. 
This patient, even when his circulation was compensated, had a characteristic 
murmur of aortic insufficiency. By administering amyl nitrite, the blood 
pressure could be temporarily lowered, the diastolic aortic murmur would 
disappear, and the second sound would become tambouric and clear. 
Whether this will aid in the differential diagnosis of functional and organic 
aortic murmurs in the face of the severe dilatation of heart failure remains to 
be seen. 


Summary 

A survey of 200 consecutive autopsied cases of hypertensive heart dis- 
ease discloses 14 cases in which a diastolic murmur was heard at the base of 
the heart. This finding led to varying degrees of difficulty in clinical inter- 
pretation. In four instances a frank error in etiological diagnosis was made. 
At autopsy the heart in these cases was dilated but showed perfectly normal 
valves. In fact, the pathological findings permitted no other conclusion than 
that the aortic insufficiency noted in life was functional and not due to 
anatomical changes in the valve leaflets. 

It is thought that functional aortic insufficiency occurring in cases of 
ijpertensive heart disease is more common and more important than is 
generally recognized. 
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PRESENT STATUS OF THE PULPLESS TOOTH 

By Louis I. Grossman, D.D.S., Philadelphia, Pennsylvania 

The status of the pulpless tooth has undergone a definite change in the 
last few years. Reeducation of the physician, as well as the dentist, on this 
point is both necessary and timely. It will, therefore, be the object of this 
paper to define the pulpless tooth and interpret the facts concerning it in the 
light of recent studies. 

At the outset it must be made clear that periapical infection can, and 
sometimes does, cause infection elsewhere in the body. The frequency with 
which such foci of infection exist and cause systemic disease is open to 
question, however, and has without doubt been greatly overemphasized in 
the past. The author is in agreement with the following statement of 
Billings,^ who did so much to place the concept of focal infection before the 
medical profession: “ Focal infection as a cause of disease has come to stay. 
But, like every other principle in medicine, it has its limitations.” 

Experimental evidence, as well as clinical observation, of the relationship 
of dental foci of infection to systemic disease is not lacking. Rosenow and 
Meisser - have experimentally produced renal calculi in dogs by removing 
the pulps of teeth and sealing streptococci in the root canals. Following a 
somewhat similar technic Jones and Newsom ® succeeded in producing myo- 
cardial changes in dogs, e.g., vegetative or verrucose lesions in the region 
of the mitral or aortic valves, parenchymatous degeneration, and round cell 
infiltration. The dogs became fatigued more easily than normal controls, 
and presented symptoms somewhat similar to those generally associated with 
heart disease in the human. Fladen ^ produced peptic ulcers in dogs b}’^ in- 
jecting a culture prepared from bacteria recovered from the roots of infected 
teeth of patients suffering from peptic ulcers. 

In addition to the few experimental studies cited here, numerous clinical 
case reports would seem to attest to the validity of the focal infection theor}^ 
Bierring “ has recently reviewed the more important literature dealing with 
focal infection, and an excellent summary of the status of oral focal infec- 
tion is given by MacNevin and Vaughn.® It is not the purpose of this paper 
to question the validity of the focal infection concept. It is only desired 
to point out that, on the basis of recent studies, focal infection from pulpless 
teeth occurs less often than was previously thought. It must be emphasized 
also that although a focus of infection may be present, e.g., around the root 
apices of certain pulpless teeth, it does not follow that focal infection is also 
present. The latter term implies systemic dissemination from the focus. 

* Received for publication September 13, 1939. 
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Misconceptions Concerning the Pulpless Tooth 

It is desired first to clear up two popular misconceptions regarding the 
pulpless tooth. Since 1910 it has been the general opinion of many phy- 
sicians and dentists alike, ( 1 ) that a pulpless tooth is a " dead ” tooth, and 
(2) that Hunter aimed his shaft of criticism against the pulpless tooth. 

A pulpless tooth is not a dead tooth. It still has a definite and vital 
relationship with the surrounding tissue. Because of the peculiar anatomic 
and structural make-up of the dental tissues, the erroneous concept of a 
“ dead ” tooth gained currency. Actually, the life of the tooth depends 
upon its attachment apparatus, i.e., periodontal membrane and adnexa. In 
the words of Marshall ® : “ The life of the tooth is dependent upon the in- 
tegrity of the periodontal membrane and not upon the integrity of the pulp.” 
As a matter of fact, many embryologists believe that the function of the 
pulp ceases when the tooth is completely calcified, shortly after eruption. 
If a pulpless tooth were a dead tooth, it should be exfoliated, since the body 
seldom tolerates dead tissue. That a pulpless tooth is not dead may be 
evidenced by the pain experienced upon its removal without an anesthetic. 

In his history-making address in Montreal in 1910, Hunter ^ did not 
refer specifically to the pulpless tooth as a source of oral sepsis when he 
condemned the kind of dentistry then prevalent. How the pulpless tooth 
came to be maligned instead of the accumulation of filth around ill-fitting 
crowns and bridge-work, against which Hunter inveighed, will probably 
never be known. The entire matter is summed up in a much overlooked but 
important editorial ® in the Journal of the American DentaJ. Association. 
The editor referred to Hunter’s criticism as follows: “ The ‘ oral sepsis’ of 
which he complains, and not without reason — had nothing whatever to do 
with the thing that, during the decade that followed his address, caused the 
greatest concern among the profession, i.e., focal infection from apical 
ends of pulpless teeth. This is the thing that claimed our major considera- 
tion, and in connection therewith the name of Hunter has repeatedly been 
quoted. As a matter of fact. Hunter never referred in the remotest way 
to the evils of pulpless teeth as such. He was concerned with the sepsis 
that came from accumulations around crowns, bridges, and artificial den- 
tures, calling them ‘ gold traps of sepsis.’ . . . Mayhap if this distinguished 
scientist had given his whole-hearted attention to this important question, the 
mental aberration and almost universal prejudice against the pulpless tooth 
that has developed might have thereby to a certain degree been avoided.” 
That this misconception could have been perpetuated for so many years is 
indicative of the hysterical era which followed Hunter’s criticism. Had his 
words been taken literally, the orgy of extraction, that continued for more 
than two decades, might have been averted. 

Studies bearing on the pulpless tooth as a possible focus of infection 
may be divided into: I, clinical; II, roentgenologic; III, histologic; IV, 
bacteriologic. Only the more important findings in each group will be 
discussed here. 
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I. Clinical Studies 

1. It is a well known fact that a large number of people having pulpless 
teeth show no apparent systemic involvement. It is also significant, perhaps, 
that no definitely conclusive proof has yet been advanced that, in any case, 
a tooth or teeth were the direct cause of the systemic disturbance, excepting 
a priori proof. The extraction of a tooth followed by amelioration of symp- 
toms does not necessarily prove that the tooth was the cause of the disease. 
This is only an assumption which may or. may not be true. 

2. During the World War draft, data were collected of more than two 
and one-half million men between the ages of 18 and 30 years. An evalua- 
tion of the data, according to Appleton,^® shows that “ chronic infection 
about the head is not . . . the sole determining factor in the contemporane- 
ous occurrence of such conditions as gastric ulcer, appendicitis, endocarditis, 
arthritis, osteitis deformans, myositis, and muscular rheumatism.” 


Fig. 1. 
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The results of treatment of tonsils, teeth and sinuses in a group of 200 patients with 
rheumatoid arthritis (Cecil and Angevine: Ann. Int. Med., 1938, xii, 577). 


3. Frankel studied the incidence of systemic disturbances in a large 
group of people with and without so-called “ heavy dentistry.” By this term 
he meant the presence of crowns, bridges, pulpless teeth and any other dental 
evidence which might suggest the presence of a focus of infection. He con- 
cluded that the incidence of systemic disturbances in the “ heavy dentistry ” 
group was not materially higher than in the other group. 

4. Cecil and Angevine recently analyzed the results of the elimination 
of foci of infection in 200 cases of rheumatoid arthritis. They came to the 
conclusion that no benefit accrued to 47 out of 52 patients for whom dental 
foci of infection were removed (figure 1). 



1808 


LOUIS I. GROSSMAN 


II. Roentgenologic Studies 

1. Full mouth roentgen-ray pictures of more than 1500 patients were 
studied by Ziskin’^® to determine whether a direct correlation existed between 
positive roentgen-ray findings of pulpless teeth and systemic disturbances. 
The subjects were patients in the wards of a city hospital, from the out-patient 
department of the same hospital, and ambulants who applied only for dental 
treatment and who were well otherwise. Ward and outpatient subjects were 
examined by the medical staff and complete medical histories were available. 
The following is a synopsis of the study: (a) 48 per cent of the subjects 
studied were sick, 52 per cent were well; (b) 71 per cent of the “sick” 
group and 75 per cent of the “ well ” group had pulpless teeth; (c) of those 
with pulpless teeth, 46 per cent were sick and 54 per cent were well, whereas 
of those without pulpless teeth, 50 per cent were sick and 50 per cent were 
well. From these findings it is obvious that a relationship between pulpless 
teeth and systemic disease in the groups studied is certainly not striking. 

2. Arnett and Ennis made complete routine medical and dental ex- 
aminations of 883 college students, including complete roentgenologic studies 
of the teeth. Although 19.8 per cent of the group had periapical areas of 
rarefaction, no statistically significant association with systemic disease could 
be demonstrated. The areas of rarefaction were not associated with rheu- 
matism, chorea, or heart disease. From a review of the literature and upon 
the basis of their own study, the authors conclude that : “ The wholesale re- 
moval of devitalized teeth and teeth with granulomata is certainly without 
justification in healthy young individuals.” 

III. Histologic Studies 

Histologists who have studied sections of pulpless teeth are agreed, al- 
most without exception, upon three things : ( 1 ) that periapical bone restora- 
tion can and often does follow satisfactory root canal treatment of pulpless 
teeth; (2) that such pulpless teeth are commonly without histologic evidence 
of infection; and (3) that they may be safely retained in the mouth. It is 
interesting also to note that of 250 roentgen-ray negative pulpless teeth, 
Skillen found evidence of infection in only six upon histologic examination. 

IV. Bacteriologic Studies 

The most indicting evidence against the pulpless tooth as a focus of in- 
fection has come from the bacteriologic laboratory. The two outstanding 
studies in the field of dental focal infection, considering both the quantity 
and quality of material studied, are probably those of Haden and of 
Burket.’^" The data are particularly valuable for comparative analysis be- 
cause Haden used one method of study and Burket another. Burket used 
the “ external approach ” method, which consisted in aseptically laying bare 
the alveolar tissues and making a culture direct from the root apex while 
the tooth was still in situ. Haden first extracted the tooth and then made 



PRESENT STATUS OF THE PULPLESS TOOTH 


1809 


cultures from the root end. Burket reported results on 429 teeth, and 
Haden on 1500 teeth. Haden obtained growth from 87 per cent of pulpless 
teeth and from 55 per cent of vital teeth; Burket obtained growth from 72 
per cent of pulpless teeth and 43 per cent of vital teeth. These findings run 
fairly close together considering the fact that the methods dififered and the 
material was not identical. This important observation may now be made : 
If the vital teeth are used as controls, the difference between the percentages 
of growth found in the pulpless and in the vital teeth will then give us the 
actual percentage of growth found in pulpless teeth (see figure 2). Since, 
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Fig. 2. (1-4) Per cent of growth from vital and from pulpless teeth obtained by Haden 
and by Burket. When per cent of growth from vital teeth (5) is taken as normal, the growth 
from pulpless teeth (6) is only 36 per cent. 


in the combined data of Haden and Burket, the weighted average for growth 
from pulpless teeth is 85 per cent, and the weighted average for growth from 
vital teeth is 49 per cent, the difference, or 36 per cent, is probably nearer the 
actual percentage of growth found in pulpless teeth. If we add to this the 
fact that the pulpless teeth studied by Haden and Burket were treated a 
number of years ago, when root canal therapy was not so satisfactory as it 
is today, and that the finding of bacterial growth in cultures from teeth does 
not necessarily imply the presence of infection, the bacteriologic evidence 
against the pulpless tooth is not so damning. 

Recent Investigations 

A new interpretation of past studies on the pulpless tooth must be given 
in the light of recent studies by Fish and MacLean,^® Okell and Elliot,"® and 
Gunter and Appleton.'® These studies practically compel one to scrap all 
previous bacteriologic studies dealing with pulpless teeth. 

An important study, destined to have a far-reaching influence upon the 
interpretation of the bacteriologic status of pulpless teeth, was reported by 
Fish and MacLean in 1936. They had made the observation that, despite 
the fact that a great many investigators recovered bacteria from living pulps, 
both the pulps and periapical tissues of vital, healthy teeth were invariably 
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free of any evidence of bacteria or irritation when examined histologically. 
They therefore wondered whether the microorganisms gained access to the 
pulp during extraction and arrived too late to set up a reaction. This sup- 
position was strengthened by a study reported by Okell and Elliot/® who 
recovered mouth organisms from circulating blood within a few minutes 
after extraction of a pyorrheic tooth, even though the blood was sterile 
immediately before and again some time after the extraction. Apparently 
sufficient trauma was present during the act of extraction to force organisms 
into the blood stream, there to produce a transient bacteremia. The question 
then arose as to whether these organisms were present in the periapical tissues 
before extraction or whether they came from the pyorrheic pocket. They 
reasoned as follows : " If our view were correct, provided we sterilized the 
pocket before extraction, we should always get a sterile apex, a sterile pulp 
and sterile blood stream after extraction; but if we were wrong and if the 
organisms were indeed living freely among the cells in the periapical tissues 
and in the pulp, our sterilization of the pocket would make no difference 
and after extraction we should still find the apex and the pulp infected and 
the patient would have the usual transient bacteremia which Okell and Elliot 
had discovered, and which we had ourselves confirmed.” This question Fish 
and MacLean set out to settle, and found that the organisms came from the 
debris in the pyorrheic pocket despite attempts to sterilize the pocket by means 
of antiseptics. Only when the pocket was cauterized with a red hot cautery 
did they succeed in preventing a transient bacteremia. They thus proved 
that bacteria were " pumped ” into the blood and lymph channels during 
manipulation of the tooth while it was being extracted. They found fur- 
ther that streptococci are present only in necrotic areas of bone and do not 
diffuse through the granulation tissue (if it be present) about the root apex. 
Such streptococci are only transient migrants in the environment of living 
tissue and require necrotic material in which to grow. In grossly infected 
pulpless teeth the infection is limited to the root canals or can be found in 
the pus of the associated abscess. Even in such cases the neighboring al- 
veolar bone and soft tissues are sterile, although they may be irritated by the 
diffusion of toxic products. The importance of the work of Fish and Mac- 
Lean lies in the fact that they have shown that it is practically impossible 
to remove a tooth aseptically (without actual cauterization of the gingival 
crevice) because bacteria are forced into the pulp and periapical tissues during 
the act of extraction. 

Experimental evidence that bacteria are capable of being “ pumped ” into 
a tooth during extraction is given by Kanner,®’^ who attempted to copy in 
vitro the mechanism of pumping or sucking bacteria into pulps of extracted 
teeth by way of the apical foramen. The 'method consisted of placing a 
freshly extracted tooth into a lateral bulge or pocket blown in a test tube. 
In the bottom of the tube was a suspension of B. sporogenes, an easily iden- 
tifiable organism. The tube was connected to a vacuum pump and the 
pressure was lowered to about one-half atmosphere. The tube was then 
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tilted so that the tooth dropped into the bacterial suspension and the atmos- 
pheric pressure was then restored to normal. The tooth was removed from 
the tube, the surface cleansed mechanically, sterilized after the method of 
Tunnicliff and Hammond," then placed in nutrient gelatin and incubated 
under anaerobic conditions. In all cases in which the bacterial suspension 
had been “ pumped ” into the pulp the same organism grew out of the apical 
foramen. In addition, histologic sections showed the presence of these 
organisms within the pulps of the “ pumped ” teeth. From these experi- 
ments Kanner concluded that pressure (or suction) is capable of causing 
bacteria to enter the pulp and that such a mechanism may be operative during 
extraction, particularly during luxation of the tooth from its socket when 
spaces are opened up which are capable of admitting microorganisms from 
the neighborhood. 

Evidence that even the best-' bacteriological technic cannot prevent the 
risk of contamination during extraction is further given by Tunnicliff and 
Hammond *" who found streptococci in the pulps (^f intact, vital teeth even 
after adequate surface sterilization. Their method was as follows : Teeth 
were placed in 88 per cent phenol for 15 minutes, washed in alcohol, flamed, 
left in alcohol for 15 minutes and flamed again. The teeth were then cul- 
tured for eight days in glucose-brain broth to determine sterility. Thirty 
teeth showing no surface growth were then opened aseptically, and smears, 
sections and cultures of the pulp were made. In 10 cases growth was ob- 
tained even though the teeth used in the study were externally intact and 
sterile. Histologic sections of the pulps showed no signs of infection, and 
Tunnicliff and Hammond concluded from this study that their “ findings 
are in accord with those of Fish and MacLean that, histologically, strepto- 
cocci may be demonstrated in pulps of intact teeth without any evidence of 
infection.” 

Indirectly supporting the work of Fish and MacLean are the studies of 
Okell and Elliot,^® and of Burket and Burn.®® As has already been men- 
tioned, Okell and Elliot took blood cultures before, and then 10 minutes after, 
extraction of teeth which were removed under general anesthesia. Positive 
blood cultures were obtained in more than 60 per cent of cases after extrac- 
tion, though cultures were negative before extraction. When a local an- 
esthetic, containing a vasoconstrictor, was substituted for general anesthesia, 
Burket and Burn obtained fewer positive cultures. Transient bacteremias 
occurred, nevertheless, in 17 per cent of cases, even despite capillarj' constric- 
tion from the epinephrine contained in the local anesthetic solution. 

Discussion 

Inasmuch as the recovery of bacteria from the blood stream following 
tooth extraction is an indication that dissemination of bacteria from the 
ental tissues has occurred, and since there is evidence that in a great many 
cases contamination of tlie root surface or of the pulp occurs during extrac- 
tion, t le significance of finding growth within the pulp or upon the surfaces 
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of extracted pulpless teeth must be questioned. That the entire chapter on 
the bacteriology of vital and pulpless teeth needs to be rewritten is furtlier 
evidenced by the fact that recent studies on the bacteriology of the living, 
healthy pulp are at variance with those of the past. 

Practically every investigator who has, at one time or another, studied 
the bacteriology of the vital pulp has found growth present in a greater or 
lesser percentage of cases. Haden believed that chronic infection occurs 
quite commonly in the pulps of vital teeth and went so far as to say that 
“ many believe there is a chronic infection in the pulp of every tooth in which 
the dentin is invaded by caries.” If this were taken literally and such teeth 
were condemned, we should have a toothless nation, since it is estimated that 
more than 90 per cent of the people have carious teeth or have had carious 
teeth at one time. In the light of studies by Fish and MacLean, and by 
Okell and Elliot, it is easy to understand #hy bacteria were recovered from 
normal, healthy pulps following tooth extraction. When vital pulps were 
exposed and cultured in situ according to the method of Gunter and Ap- 
pleton,^® whereby contamination from the gingival crevice is eliminated, no 
growth was obtained. This again points to the fact that in previous studies 
of vital teeth, bacteria were forced into the pulps during extraction, which 
gave an erroneous indication of the bacteriologic status of such teeth. By 
the same token, bacteria were forced within or upon the surfaces of extracted 
pulpless teeth, from the cultures of which growth was afterward recovered. 
Cultures made from extracted teeth do not, therefore, reflect the true bac- 
teriologic status whether it be of vital or of pulpless teeth, unless, as shown 
by Fish and MacLean, the gingival tissues are first cauterized. Since pulp- 
less teeth fell somewhat into disrepute because of bacteriologic studies made 
in the last 15 or 20 years, and since the findings were generally based upon 
bacteriologic examinations made after extraction, without adequate means 
having been taken to prevent contamination, past interpretations can no 
longer be held valid in the light of recent knowledge. We must look to recent 
and future investigations rather than those of the past, to determine the 
bacteriologic status of the pulpless tooth. From what is already knozmv it 
is expected that such investigations will he in- closer agreement with cor- 
relative studies already made of pulpless teeth by clinical, roentgenologic and 
histologic examinations. To hold the pulpless tooth to the bacteriologic 
criticism of the past would seem unjustified. 

Summary 

1. A pulpless tooth is not a “ dead ” tooth. It still continues to have a 
vital relationship with the surrounding tissue. 

2. The more important clinical, roentgenologic, histologic and bacterio- 
logic studies dealing with the pulpless tooth as a possible focus of infection 
have been reviewed and evaluated. The accumulated evidence against the 
pulpless tooth, even at its worst, is not so damning. Actually, growth from 
pulpless teeth Avas recovered in about 36 per cent of cases when compared 
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with growth recovered from vital teeth. Recovery of growth, per se, does 
not indicate that infection was present. 

3. Recent bacteriologic studies dealing wdth the pulpless tooth have been 
presented. These studies tend to invalidate, to a great extent, the results 
of previous investigations, or to interpret them in a new light. 

4. In view of the evidence presented, indiscriminate extraction of pulpless 
teeth is unwarranted. 
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A CORRELATION STUDY BETWEEN RETINAL VAS- 
CULAR CHANGES, ELECTROCARDIOGRAPHIC 
ALTERATIONS AND RADIOLOGICAL 
HEART SIZE IN ESSENTIAL 
HYPERTENSION * 

By Hugo Roesler, M.D., F.A.C.P., Glen G. Gibson, M.D., and Raymond 
Hussey, M.D., F.A.C.P., Philadelphia, Pennsylvania 

Introduction 

In essential chronic hypertension the relative simplicity of diagnosis 
stands in striking contrast to the more difficult problem of prognosis. It 
is well known that the ultimate fate of individuals exhibiting this condition 
is determined by the cardiovascular diseases consequent to the hypertension, 
the most important of which are the cardiac hypertrophy and the arterial or 
arteriolar sclerosis. These changes are of particular significance when the 
arterioles of the brain, kidneys, myocardium and retina are involved. It is 
also well known that death will usually result from myocardial failure, al- 
though cerebral hemorrhage, myocardial infarction and uremia are frequent 
terminal events. Occasionally dissecting hemorrhage of the aorta may 
occur. Apart from these generalizations the problem of prognosis has been 
discussed in the literature more specifically with reference to various clinical 
manifestations, kidney function and height of blood pressure. Of the more 
recent objective evidence of this disease, retinal vascular changes and elec- 
trocardiographic abnormalities have been given relatively little consideration. 
Furthermore it has been the practice in many studies to determine heart size 
by palpation and percussion instead of by the more accurate roentgenologic 
(orthodiagraphic) method. The studies dealing with prognosis have been 
determined by grouping the various criteria and recording the number of 
individuals in each group alive at some chosen time. Since so little attention 
has been paid to the possibility of utilizing the material obtained from ob- 
jective experience, we have undertaken to determine some of the facts in 
regard to the retinal vascular changes, electrocardiographic alterations and 
the radiological heart size in a group of patients with essential hypertension. 
Special attention was given to the frequency, the type and the degree of the 
changes and particularly to their correlation and relative value. Although 
the selected material in this study is numerically inadequate for a compre- 
hensive statistical compilation, it seems sufficient to suggest a definite trend 
which more study would probably establish as a fact. 

* Received for publication March 7, 1939. 

From the Departments of Medicine, Ophthalmology and Radiology, Temple University 
School of Medicine and Hospital, Philadelphia, Pa. 
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Material 


In order to obtain uncomplicated cases o£ essential hypertension those 
cases in which one or more of the following conditions were present were 
eliminated : ( 1 ) glomerulonephritis, advanced prostatism, syphilis, diabetes, 
thyrotoxicosis, anemia (exception : one case had a moderate degree of sec- 
ondary anemia), coarctation of the aorta, cardiac infarction, valvular disease 
(exception: one case had an atherosclerotic mitral regurgitation); (2) 
(from an electrocardiographic viewpoint) QRS complex larger than 0.10 
sec., auricular fibrillation, evidence of cardiac infarction, old or recent; (3) 
digitalis medication within the three weeks preceding the electrocardiographic 
study. From a series of 500 cases which were studied it was necessary to 
exclude 420 patients because they had one or more of the above complicating 
conditions. The remaining 80 cases included 38 males and 42 females; 
the youngest patient was 12% years of age, the oldest 73 years of age, with 
55 per cent of all the cases between 40 and 59 years of age. The selected 
patients had a diastolic blood pressure of at least 95 mm. Hg and a systolic 
pressure of at least 150 mm. Hg. All of the cases had electrocardiographic 
and retinal studies, but unfortunately 21 cases were too ill to have a fluoro- 
scopic and orthodiagraphic study done, which leaves 59 cases in which an 
orthodiagraphic study was undertaken. The question of the duration of 
the hypertension has been one factor we have been unable to ascertain with 
accuracy. 

The reports on the fundi examinations, from which our study has been 
made, are based on the description and grouping of Wagener.^ It seems 
desirable to quote his presentation of the subject : 


As seen with the ophthalmoscope, the first alterations that take place in the 
arterioles of the retina are narrowing of the caliber, a change to a lighter color than 
normal of the entire breadth of the arteriole, and exaggeration and broadening, or 
accentuation, of the reflex stripe. These are regarded by some as signs of hyperten- 
sion in the sense of spastic arteriolar constriction or increased arteriolar tonus and by 
others as the commencement of actual arteriosclerosis through thickening of the media. 


(In our study these cases have been classifled as preorganic or pre- 
sclerotic. It is thought that the retinal arterioles have been subjected to 
increased pressure of insufficient duration or intensity to cause sclerosis.) 


n niore advanced cases, sigms of definite sclerosis appear, irregularities of the 
arterioles, compression of the veins at the arterial crossing and at times 
MSI I It} of the vascular walls. Irregularity of lumen is the most definite sign of 
c erosis, if it is not confused with the irregularity produced by spasm. Sclerosis 
'n cases is visible in all branches, but in earlier stages is best seen 

le snia er arteries, either in the nasal or in the secondary and tertiary branches of 
e cmporal vessels. It is usually rather evenly distributed in grade in all vessels 
same size. Severity of sclerosis can be graded from 1 to 4, 

rr. number of irregularities, and the degree to which thev nar- 

row the lumen of the arterioles. 


If the narrowings are just barely perceptible, the case 


is classified as 
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grade I sclerosis (figure 1). 'If the narrowings are more numerous and 
cause rather obvious encroachment on the lumen, the sclerosis is classed as 
grade II (figure 2). If there is marked narrowing and marked caliber 



Fig. 1. Fundus picture in the presence of grade I sclerosis. 


diminution, the sclerosis is classified as grade III (figure 3). If the arteriole 
is so reduced in caliber as to appear as a white line, this is the maximum 
amount of sclerosis and is said to be grade IV. 

Since there is no complete agreement about the preorganic group of 
arteriolar constriction, we have included in our group designated as I in the 
tables those cases which we classified ophthalmoscopically as the preorganic 
group and the mildest (grade I) sclerosis. 

The electrocardiographic studies were evaluated for the presence or 
absence of left axis deviation and aberrations of the final deflection. An 
alteration of the R (S) T interval level was considered significant if the 
deviation was equal to or greater than 14 millimeter from the base line. 
Since in these series we are not dealing with instances of tachycardia, the 
T-P level has been taken as the base line. This R (S) T interval is often 
depressed in Lead I, or I and II, and often elevated in Lead III. The shape 
has also been considered — such as straight, oblique or arched. T-wave 
changes were considered with reference to direction and amplitude. They 
may be negative or diphasic in Lead I, or I and II, and may resemble the 
cove plane t}q)e of T-wave observed in the course of myocardial infarction. 
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The heart size was determined by orthodiagrams. The size of the pa- 
tient’s chest and of his clenched fist was found to be valuable for the crude 
but practical subdivision into normal, slightly to moderately, and markedly 
enlarged. 

We have found, as one might expect, a variety of combinations of final 
deflection changes in the electrocardiograms. Samples of these, selected 
at random, demonstrating different types, are illustrated in figure 4. A 
comparison of the three criteria, i.e., retinal vascular changes, electrocardio- 
graphic alterations and heart size, impresses one with a certain lack of cor- 
relation which will be discussed shortly. 


Data 

The data have been arranged in three tables. The association of electro- 
cardiographic findings with retinal changes is shown in table 1. The asso- 
ciation of radiologic .findings, as to cardiac size, with retinal changes is 
shown in table 2. In table 3 the data are arranged to show the association 
between the electrocardiographic and the radiologic findings. 


Results 


(1) The fundus examination revealed retinal arteriolar changes, hyper- 
tensive type, in all of the 80 cases, with 88.8 per cent (71 cases) classified as 
having advanced to the stage of sclerosis, and with the remaining 11.2 per 
cent in the preorganic stage of the disease. 

(2) The electrocardiographic study gave the following results. Final 
deflection changes were present in 68.8 per cent (55 of the 80 cases). Left 
axis deviation occurred in 75.0 per cent (62 cases). Final deflection 
changes were associated ^yith left axis deviation in 57.4 per cent (46 cases), 
while left axis deviation occurred without associated final deflection changes 
in 20.0 per cent (16 cases). In 11.3 per cent (9 cases) the ECG was en- 


Fig. 4. Samples of electrocardiograms from 12 cases, left to right. From above down 
ap^al elect ^d ) ^ electrode in left interscapular space, right arm lead to 

P *1° failure, but dyspnea on effort, B. P. 220-120, heart slightly enlarged, 

intf t!’ r marked angiospastic features. (2) aged 51, no failure, B. P. 160- 

B ’p”^n_iin 1 Fundi; grade I sclerosis. (3) aged 50, slight degree of failure, 

moderately enlarged. Fundi: grade II sclerosis with retinitis of severe 
G) aged 46, no failure, B. P. 180-125, heart slightly enlarged. Fundi: 
R* P ff* retinal arterioles. (5) aged 50, no failure (angina pectoris), 

arpH /t? A j Fundi; grade I sclerosis and vasospastic changes. (6) 

j left-sided failure, B. P. 220-155, heart moderately enlarged. Fundi : 

185-95 1 ,^ II with retinitis of malignant hypertension. (7) aged 4*7, no failure, B. P. 
chantTPc enlarged. Fundi: grade I sclerosis and preorganic vasospastic 

m-iflp tL 1 ^ aged 3_, no failure, B. P, 195-145, marked cardiac enlargement. Fundi: 
moderafp '-asospastic retinitis. (9) aged 51, very slight failure, B. P. 230-130, 

lipmnf T* ^rdiac enlargement. Fundi : grade II sclerosis with retinitis of ma- 
ll fracture, B. P. 235-135. Fundi: grade 

bronchhjA '‘p severe benign hypertension. (11) aged 50, no failure (asthmatic 

aecd 5 ” ’’part moderately enlarged. Fundi; grade I sclerosis. (12) 

Flint!! pectoris and nocturnal dyspnea, B. P. 200-100, heart markediv enlarged. 

1 undi . grade I sclerosis and 'i-asospastic changes. 
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tirely normal, as no final deflection changes or left axis deviation were 
present. Since left axis deviation may also occur, so to speak, physio- 
logically with a certain constitutional type and in the higher age group, it 
cannot be considered as necessarily significant. Hence, in 31.3 per cent 
(25 cases) the electrocardiogram revealed no significant findings. 

(3) The orthodiagraphic study of 59 cases showed absence of cardiac 
enlargement in 22 per cent (13 cases); a slight to moderate enlargement 
was present in 50.8 per cent (30 cases), and a marked degree of enlargement 
occurred in 27.1 per cent (16 cases). 

Statistical Evaluation 

Since the selected material is not large, any statistical discussion can be 
based only upon the trends of the data present. It is assumed that with a 
greater number of cases the distribution would remain relatively the same. 
This assumption is subject to verification by a more extensive research. 

M ethod. As units, electrocardiographic findings were classified as either 
non-pathological, when there was no final deflection change (FDC), or as 
pathological, when there was a final deflection change. Data as to left axis 
deviation (LAD) are included for completeness. Retinal changes were clas- 
sified as groups I, II and III arteriolosclerosis hypertensive type. Group I 
includes cases with narrowing of the arterioles, with increased intensity of 
the reflex stripe but without constriction. Cardiac enlargement was classi- 
fied as none, moderate and marked. Tables 1 and 3 consist of division into 
six sections, and table 2 consists of division into nine sections, for a paired 
comparison of each clinical manifestation with the other, respectively. The 
material was distributed in classification boxes. Thus, for example, in 
table 1 the number of cases showing grade I retinal arteriolosclerosis and 
absent final deflection changes in the electrocardiogram have been put into 
one box; those showing grade I changes with final deflection changes into 
another box, etc. Each of the horizontal rows has been totaled, and the 
percentage of each class has been computed ; this percentage has been plotted 
as a divided horizontal bar, so that regardless of the number of cases the 
relative lengths of the bars indicate the distribution into the three classes 
indicated. The sums of these horizontal bars have been treated in the same 
way, giving an additional horizontal bar, indicative of the average distribu- 
tion of these selected cases. Each of the vertical columns has been likewise 
totaled, and the percentage of each class has been computed. This per- 
centage has been plotted as a divided vertical bar, so that regardless of the 
number of cases the relative lengths of the bars indicate the distribution into 
the two classes (tables 1 and 3) and into the three classes (table 2), respec- 
tively. The sums of these vertical bars have been treated in the same way, 
giving an additional vertical bar, indicative of the average distribution of 
these selected cases. 

Analysis. Table 1 (80 cases) : The horizontal bars indicate an increase 
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of groups II and III retinal arteriosclerotic changes, hypertensive type, in 
cases with electrocardiographic final deflection changes, as compared to the 
average (lower right hand corner), and as compared to the cases with ab- 


Tabi.e I 

Relative distribution of electrocardiographic versus ophthalmoscopic findings in essential 

hypertension (80 cases). 



Abbreviations in this and the following tables ; F.D.C. : final deflection changes ; L.A.D. : 
left ^is deviation. I, II, III : grades of retinal arteriolar sclerosis, hypertensive type ; I 
includes cases with narrowing of the arterioles, with increased intensity of the reflex stripe 
but without constriction. 

sence of final deflection changes. The vertical bars indicate a steady increase 
in the percentage of cases with electrocardiographic final deflection changes 
as the retinal examination shows an increasing grade of retinal vascular 
patholog)\ There are definitely noticeable exceptions to this positive cor- 
relation as shown in those hypertensive patients who reveal an association of 
final deflection changes, without left axis deviation, together with a lesser 
degree (group I) of retinal arteriolosclerosis (five cases, first row, second 
column). Conversely, one finds that an absence of final deflection changes, 
with left axis deviation, is compatible with a high degree (group III) of 
retinal changes (one case, third row, first column). Conclusion: There is 
a trend to\yards a positive correlation between retinal vascular changes and 
electrocardiographic alterations. 

- (59 cases) : The horizontal bars indicate an increase of group 
, retinal arteriolosclerotic changes h^'pertensive type, with progressive 
c lange m heart size. The progression for group II is not regular. How- 
cier, I one fuses the rows for moderate and marked cardiac enlargement, 
le increase for group II is quite striking, both as compared to the average 
nnr"^'i 7^'^ ^^^ud corner) and as compared to the percentage of cases with 
ma leart size. The vertical bars indicate in general an increase in 
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cardiac enlargement together with progression in retinal vascular sclerosis. 
Certainly, as retinal pathologic changes increase the incidence of no cardiac 
enlargement is progressively reduced, and in our series normal heart size 


Table II 

Relative distribution of radiologic versus ophthalmoscopic findings in essential 

hypertension (59 cases). 



does not happen to coincide with group III, retinal arteriolosclerosis, hyper- 
tensive type (third row, first column). Exceptions to this positive cor- 
relation are shown in those hypertensive patients who have an association of 
normal radiological heart size with a higher degree (group II) of retinal 
arteriolosclerosis (three cases, first row, second column). The degree of 
correlation tvould presumably be greater except for the fact that 21 patients 
were too ill to permit a fluoroscopic study; 14 of these fell into retinal ar- 
teriolosclerosis groups II and III. Conclusion: There is a trend towards 
a positive correlation between cardiac enlargement and the grade of the 
retinal arteriolar changes. 

Table 3 (59 cases) : The horizontal bars indicate an increase of cardiac 
enlargement in cases with electrocardiographic final deflection changes, as 
compared to the average (lower right hand corner), and as compared to 
the cases with absence of final deflection changes. The vertical bars indicate 
a steady increase in the percentage of cases with electrocardiographic final 
deflection changes as the radiologic examination shows an increase in the 
size of the heart. Again it is possible for hypertensive patients to show an 
association of final deflection changes, without left axis deviation, together 
with a normal heart size (two cases, first row, second column). Con- 
versely, one finds that an absence of final deflection changes, and of left 
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axis deviation, is compatible with a marked degree of cardiac enlargement 
(two cases, third row, first column). Conclusion : There is a trend towards 
a positive correlation between electrocardiographic changes and cardiac 
enlargement. 

Table III 

Relative distribution of electrocardiographic versus radiologic findings in essential 

hypertension (59 cases). 


CARDIAC ENLARGEMENT 


E.C.G. ALTERATIONS 

NONE 

MOD-1 

ERATd 

MARKED 


ED.C. ABSENT 

LAD. ABSENT 

LA.D PRESENT 

6 

5 

I 

II 

6 

5 

3 

2 

1 

V////m 30/55/15 % 

ED.C PRESENT 

LAD PRESENT 

LAD. ABSENT 

7 

5 

2 

19 

16 

3 

13 

II 

2 

VTT/Tl^k 18/49/33 % 

AVERAGE 

E.C G 

ALTERATIONS 

1 

1 

34 

66 

% 





> 









1 

46 

54 

% 


1 

37 

63 

% 


18 

82 

% 


'VTTTl^ 22/51/27 % 
AVERAGE 

CARDIAC 

ENLARGEMENT 


Discussion 

An attempt will be made to discuss the three criteria and their incomplete 
correlation by presenting some essential data and giving those references 
which will be of interest to the student of these problems. 

Vascular Changes in General. In any discussion of hypertension it is 
necessary for one to consider the pathological changes in the blood vessels. 
In this regard some significant facts are revealed by a perusal of the litera- 
ture and from personal observations. Arteriolosclerosis is found in asso- 
ciation with hypertension, particularly in the kidneys. However, this is 
merely an aggravation of a process which is present already in non-hyper- 
tensive individuals. This process is irregularly distributed in the body in 
general and may be segmental in arrangement within a vessel."’ ®’ ’ In 
the heart these lesions are often but moderate in intensity or insignificant 
a together and have neither a relation to the degree of the atherosclerosis in 
1 1 C main^ branches of the coronary arteries nor to the degree of fibrotic 
scarring in the heart muscle.^’ ®’ ” Such discrepancies in the distribu- 
tion of the arteriolosclerotic process have been pointed out for the retinal 
\ essels likewise, by comparing the findings in the central retinal artery with 
Liose in the retinal arterioles,’-’ ” or the retinal arterioles among themselves.’"' 

lat there is no strict parallelism between changes in the retinal vascular tree 
an the arteriosclerosis of the larger peripheral vessels,’®’ ’“’ ”’ or of the 
argcr basal cerebral vessels ’"’ has been demonstrated. 
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Retinal Vascular Changes. Classical ophthalmoscopic descriptions have 
been given in the last century d®’ “ The significance of arteriolar disease 
as a basis of the so-called albuminuric retinitis has likewise been recog- 
nized,"^’^* while later on the ophthalmoscopic characteristics of the arterio- 
sclerotic and of the ischemic, angiospastic retinitis have been de- 
scribed. For the details, we refer to some of the more recent excellent 
publications.^®’ 

Associated with vascular sclerotic changes there may occur in the retinal 
tissues hemorrhages, edema, and finally, in association with spastic changes 
in the vessels, ischemia and focal necrosis. The occurrence of various com- 
binations of such lesions has been referred to as retinitis, although the proc- 
esses are quite different from those usually designated as inflammation. 
Retinitis of hypertension may occur in the preorganic phase of the disease 
when the severity of the lesion progresses from increased arteriolar tonus 
to actual spasm of the vessel. Retinitis seldom occurs with grade I sclerosis, 
occasionally with a grade II, usually with a grade III, and almost invariably 
at some time in the course of a grade IV sclerosis. The presence of a 
retinitis adds a definite element of gravity to the prognostic picture. 

Systemic hypertension may diminish or even disappear, particularly so 
in the course of cardiac failure. This fall is usually more marked for the 
systolic than for the diastolic pressure. Retinal arteriosclerosis, however, 
persists and is then an important diagnostic sign, indicating that the patient 
had previously had hypertension.*®’ 

It is thought that the degree of retinal arteriolosclerosis depends upon 
the degree and the duration of the hypertension. Although it is true that 
an elevation of the peripheral blood pressure, as determined in the brachial 
artery, is accompanied by an elevation in the pressure of the central retinal 
artery at the level of the disc, as determined by Baillart’s dynamometer 
(tonoscopy), yet it has been shown that between them there exists no close 
parallelism. The principle of tonoscopy consists in steadily increasing out- 
side pressure on the bulb. At a certain level of pressure the motionless 
central artery shows a tremor, and this indicates the moment when the dias- 
tolic pressure is equalized. The artery then is seen to empty and fill itself 
rhythmicall)% and finally the pulse just before the complete collapse indicates 
the systolic pressure. The diastolic retinal pressure can always be deter- 
mined while the measurement of the systolic pressure has its limit at about 
150 mm. Hg. Several investigators have published data revealing a rather 
wide range in the ratio of the diastolic retinal to the diastolic brachial pres- 
sure.®®’ ®*’ ®®’ In a series of 20. cases the ratio varied from 0.30 to 0.96,®® 
and from 0.48 to 0.84 in another study comprising 31 cases.®® * If it is as- 
sumed that the tension in the retinal arterioles is an important factor in the 
development of arteriolosclerosis, it is of great significance that there is not 
necessarily a close parallelism between peripheral and retinal blood pressure. 

*We have determined this ratio for those cases in which the diastolic pressure was 
95 mm. Hg or more. 
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This perhaps might explain why we observe, though rarely enough, the ab- 
sence of arteriolosclerotic changes in the eyes of patients who are known to 
have a typical essential hypertension of the non-intermittent type. 

Figures pertaining to the frequency of retinal arteriolar changes in the 
presence of essential hypertension vary considerably.^®’ ®’ 

44, 45,40 ^ detailed study of these reports reveals that one cause for the 
difference in frequency of pathological changes is due to differences in the 
criteria used. It seems quite likely that early changes have been overlooked 
and hence a relatively high percentage of normal eyegrounds has been 
reported. The study of the retinal arterioles demands inspection from the 
disc to the extremes of the arteriolar tree through a dilated pupil. Another 
reason for varying statements is the fact that cases with increased systolic 
but normal diastolic blood pressure (or even without statements as to the 
latter) were included in some such studies. In two very careful investiga- 
tions®®’ the frequency of an abnormal fundus picture was found to be as 
high as 96 per cent and 93 per cent respectively. 

Electrocardiographic Changes. Left axis deviation, increased amplitude 
of the initial deflection, and abnormalities of the final deflection are often. 


though not 

48 , 40 , 00 , 44 , 51 


regularly, found in association with hypertensive heart disease.'*’’ 
, 02 , 53, 54, 55, 50, 57, 58, 59, 60 pj^al deflection changes may well be 


sequelae to bundle branch block, myocardial infarction, or digitalis medica- 
tion, and in some of the publications, these factors have not always re- 
ceived the attention which they warrant. It is not entirely clear at the 


present time what the role is of the hypertrophy, dilatation, or myocardial 
damage, in affecting the metabolic activity of the myocardium to produce 
these final deflection changes. An outlasting of the excitation rather than a 
delay, for the left ventricle, has been suggested.®* The electrocardiographic 


pattern of left axis deviation, with final deflection changes in Lead I, or 
Leads I and II, has been correlated with the clinical picture,*®’ ®® or with mor- 
tality rate,®”’ ®® or with both.®® Also, T-wave negativity has been con- 
sidered exclusively.®® The general trend has been to ascribe to these findings 


'a serious prognostic significance. Such a general statement is not justified 
in our experience. The finding indicates an advanced degree of left ven- 
tricular hypertrophy with strain’ but it does not seem sufficient to warrant 
a diagnosis of severe myocardial damage. Cases have been reported in 
which the aforementioned electrocardiographic pattern has been observed, 
and later a careful postmortem examination revealed no macroscopic evi- 
dence of coronary artery sclerosis.®®’ ®® 

Heart Size. The radiological evaluation of heart size gives more reliable 
results than those obtained by means of percussion and palpation, and that 
this holds particularly true for the obese and emphysematous needs no fur- 
ther discussion. A considerable degree of hypertrophy is compatible with 
a normally sized cardiac silhouette. Experience shows that heart size is 
not more than a fair criterion as to effort capacity and e.xpcctation of life, 
and that this criterion is of greater value in valvular disease of rheumatic 
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etiology than in the group of hearts with coronary artery disease.®" For a 
complete evaluation of the prognostic significance of heart size it is necessary 
to know if congestive failure exists or has existed with particular reference 
to pulmonary congestion. 

Whereas all fundi revealed at least some degree of vascular change, we 
find that 11.3 per cent of all cases had a perfectly normal electrocardiogram; 
if we exclude left axis deviation as evidence of abnormality, 31.3 per cent 
had a non-significant electrocardiogram. Furthermore 22 per cent showed 
a normal radiological heart size. The ophthalmoscopic examination, there- 
fore, gave the highest incidence of positive findings in these carefully selected 
cases. 

The incomplete correlation is in part explainable by the fact that no at- 
tempt was made in this study to arrange the data on the basis of the duration 
of the disease and the severity of the hypertension. Obviously, certain cases 
lack the elements of intensity or duration of their condition to bring about 
evidence of the disease in the electrocardiogram or roentgenogram. 

The correlation between each of these criteria has not been demonstrated 
to be of high statistical significance. The relatively small number of cases 
has not permitted the computation of the coefficient of correlation. 

Prognostication can be better made when follow-up studies of the three 
criteria are available after the elapse of several years. In view of the fact 
that all of the three criteria occur in varying degrees and proportions in the 
different cases it seems desirable for one to have an evaluation of each of 
these three criteria in order to attempt a careful evaluation of a given case. 

Summary 

Eighty carefully selected cases of essential hypertension were studied 
from the point of view of retinal vascular changes and electrocardiographic 
alterations, and 59 of them as to radiological heart size, and a correlation 
between these criteria was carried out. 

Retinal vascular changes were noted in all of the selected cases, with 
88.8 per cent graded as sclerosis, hypertensive type. The electrocardiogram 
revealed final deflection changes in 68.8 per cent. A slight to moderate en- 
largement of the heart was noted in 50.8 per cent, and a marked degree in 
27.1 per cent. 

There is a trend towards a positive correlation between electrocardio- 
graphic alterations and the grade of the retinal arteriolar changes, between 
cardiac enlargement and the grade of the retinal arteriolar changes, and be- 
tween electrocardiographic alterations and the degree of cardiac enlargement. 
This correlation was not demonstrated to be of high statistical significance. 

Some of the possible causes for this incomplete correlation are discussed, 
among which the irregular distribution of the vascular processes and the 
lack of strict parallelism between the systemic and central retinal artery blood 
pressure are stressed. 
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Inasmuch as there is an inadequate correlation between the three criteria 
in question, it seems desirable to have, in a given case of essential hyperten- 
sion, an evaluation of the eyeground, electrocardiogram and heart size, in 
addition to the more routine studies, when one attempts the difficult task of 
making a practical prognosis for a patient who has this disease. 
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HYPOGLYCEMIA FOLLOWING ENCEPHALITIS * 

By Jonathan C. Meakins, M.D., F.A.C.P., Montreal, Quebec, Canada 

The recognition of hypoglycemia as the causative factor in the produc- 
tion of a fairly definite group of symptoms has commanded considerable 
attention in recent years. Both from experimental and clinical observations 
it has been associated with a wide distribution of pathological lesions. These 
are tabulated below. 


Causes of hypoglycemia 

I. New-born infants. 

A. Starvation; 

B. Diabetic mother. 

II. Pituitary. 

A. Experimental ablation (uncontrolled insulin action) ; 

B. Deficient anterior secretion (increased insulin action) ; 

C. Pituitary pancreatropic substance ; 

D. Simmonds’ disease; 

E. Basophile adenoma; 

F. Adiposogenital dystrophy. 

III. Thyroid. 

A. Experimental ablation; 

B. Myxedema; 

C. Cretinism. 

IV. Adrenal. 

A. Experimental ablation; 

B. Addison’s disease. 

V. Liver. 

A. Experimental ablation; 

B. Hepatic destruction — carcinoma, hepatitis, cirrhosis, eclampsia, 

yellow atrophy, hepatoxins. 

VI. Pancreas. 

A. Islet hyperplasia ; 

B. Adenoma; 

C. Adeno-carcinoma. 

VII. Spontaneous hypoglycemia. Spontaneous hyperinsulinism, cause un- 
known, comprises the majority of these cases. 

At the present we are concerned only with group VII — spontaneous hy- 
poglycemia. It is true that many cases that have been included in this group 
may have been due to one of the other causes, particularly lesions of the 
pancreas, which were not recognizable during life. It is also possible that 

* Received for publication July 22, 1938. 
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one or more of the cases to be reported below may also be due to a definite 
anatomical lesion which up to the present has not been detectable. 

Spontaneous hypoglycemia must result from some derangement of the 
equilibrium of carbohydrate metabolism. It is well known that this may 
occur from a variety of causes which cannot always be demonstrated upon 
an anatomical basis. The experiments of Claude Bernard demonstrating 
that puncture of the hypothalamic area would produce hyperglycemia are 
well known and have been amply corroborated by pathological lesions in this 
area. The relation of cerebral lesions to hypoglycemia has not, however, 
as yet received the attention that it may in future warrant. 

Following are the case reports of three patients all of whom suffered 
from hypoglycemia, the clinical pattern of which followed shortly after 
what was presumed to be an attack of influenza, but in time these patients 
developed also a Parkinsonian syndrome of varying severity. 


Case 1. A. R. C., a woman 24 years old, had had good health until February 2, 
1931. For eight days she suffered from acute influenza and on February 27 had 
diplopia and headache. 

On March 4, 11 :30 a.m., there was sudden onset of sweating, trembling, syncope 
and loss of consciousness which lasted about an hour, during which convulsive move- 
ments were noted. On recovery from this she was very hungry and craved sweet 
biscuits. This was followed by a period of fatigue and lethargy. A similar attack 
with no loss of consciousness occurred at 5 p.m. and was relieved by tea and cake. 
These episodes continued intermittently, usually in late morning or afternoon, with 
loss of consciousness about every third one. They had been considered grand mal in 
character, but in late April tremors of the fingers when at rest were noticed by her 
family and during the next six months the classical features of Parkinsonism 
developed. 

In October, I saw one of these attacks for the first time. She was unconscious, 
sweating and had generalized twitchings. Her pupils were unequal, the skeletal 
muscles rigid with indeterminate reflexes. The Babinski response w'as positive on 
one side. The blood pressure was low. Rapid recovery followed the giving of 25 c.c. 
of 10 per cent glucose intravenously. A later estimation of the blood sugar w’as 35 mg. 
per cent. The blood sugar curves of October 17 and 26 are illustrated in chart 1. On 
October 26 the basal metabolic rate was minus 4 — plus 2. The plasma potassium was 
19.8 mg., calcium 10.1 mg., non-protein nitrogen 28 mg. per cent. The skull roent- 
genogram, the fundi and the gastric acidity Avere normal. Systolic blood pressure 125, 
diastolic 85. 

It was found that the ingestion of small amounts of carbohydrate at short intervals 
gave partial relief from attacks. Stramonium controlled the Parkinsonism to some 
extent but had no effect on the convulsions without proper diet. A nasal spray of 
epmephrin appeared to have some effect on the latter. In November it was decided 
lo operate in the hope of finding a pancreatic adenoma. The pancreas appeared 
normal and about one-half of it was remoA'ed. This was followed by a slight tem- 
porary improvement. The blood sugar curv'es of November 10 and December 19 are 
given m chart 1. 


, . “’’ing November and December, 1931, and January, 1932, minor attacks occurred 
' controlled with glucose and epinephrin. Frequent small meals, high in fat, 

nn sedatives constituted the routine treatment. On January 21, about 5 p.m., when 
c patient was unattended she apparently had a severe attack. Her afternoon tea 
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served at 4 :55 was poured but remained untouched. It was her desire to be left alone 
at meals on account of her Parkinsonian disability. At 6:30 the maid found her un- 
conscious. When help arrived she was dead. A partial autopsy consisting of the 
pancreas, spleen, liver, adrenals, thyroid and brain was obtained. All organs were 
essentially normal but the brain, which revealed the typical findings associated with 
postencephalitic paralysis agitans. 

Case 2. This patient, a man, had a severe attack of influenza on December 23, 
1932, which was followed by a slow convalescence. About the middle of January he 
had an attack characterized by a feeling of fullness in the head, violent trembling, pro- 
fuse sweating and weakness in the legs. He was first seen by me on November 7, 1934. 
It was noticed that the right palpebral fissure was larger than the left, the right pupil 
twice the diameter of the left, there was tremor of the arms and legs and the hands 
were cold, clammy and cyanosed. Insomnia was most troublesome. His friends 
found that his facial expression had altered, having become mask-like and dour; and 


Case .1 

Sumptoms on Oct. 17 
and convulsiotts on. Ocb.Z6 

^\o% Glucose- 25c c. on Oct.26 
and HOc-c. on Tec. 19 . 
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Chart 1. Four blood sugar curves of Case 1. The curves of October 14 and 26 were 
before operation, that of November 10 a week post-operative, and that of December seven 
weeks post-operative — practically identical with the pre-operative curves. 

they claimed that his personality had changed, that he was irritable and secretive, had 
lost business ability and had decreased power of concentration. Sodium pentobarbital 
controlled the frequent attacks which occurred in the late morning, late afternoon and 
at night. Intravenous administration of glucose, 0.2 mg. per kilo of body weight, did 
not produce hypoglycemia. Attacks were relieved by sugar by mouth or by 0.75 c.c. of 
adrenalin. 

The basal metabolic rate was -f- 13. Examination of the urine, the blood count 
and chemistry, the spinal fluid and a skull roentgenogram revealed nothing abnormal. 
The blood sugar curve is shown in chart 2. 

During 1935 the attacks continued, particularly towards noon. Reduction in the 
carbohydrates of his breakfast gave some relief, but increasing amounts of sodium 
pentobarbital and alcohol were taken. In December he had an unusual blood sugar 
curve (charts 2 and 3). He was given 4 c.c. of ergoklonin which produced a rapid 
fall. On January 1, 1936 he was given 4 c.c. of ergoklonin every six hours for four 
doses. The blood sugar curves were flat and low. This regimen was continued for 
some months and the attacks became fewer. During 1937 the attacks recurred at long 
intervals and were mild. The patient continued to take pentobarbital and alcohol. 
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The blood sugar curves are shown in charts 4 and 5. In November when attacks had 
been absent for six months he entered the hospital where the pentobarbital and alcohol 
habits were successfully treated. Until March 1940 there have been no further attacks. 


ISO 


loo 


so 



Chart 2. Blood sugar curves in Case 2, from April 1933 to November 1935, reveal- 
ing a fairly consistent type of curve, with hypoglycemia between the two and half and three 
hours. 
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Chart 3. Blood 
Ergoklonin 4 


sugar curve of Case 2 in December 1935. This was an unusual finding. 
C.C. was given which appeared to produce a sudden fall in blood sugar. 


Core 3. In January 1932, a patient of Dr. Miller, Moose Jaw, Sask., had a 
sc\ ere attack of influenza which apparently lasted for three weeks although the patient 
uniseif (Jogg completely recovered. Dizzy spells preceded by 

occipital headaclies made their appearance in May, accompanied by such weakness of 
’0 egs as to cause the patient to fall. These at first occurred about once a week. 
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but their frequency increased to five a week. The typical attack was always preceded 
hy a headache which increased in severity during one and a half hours, leading to 
vertigo with objects rotating from right to left, ataxia and finally stupor. They were 
followed by weakness, trembling, sweating and irritability. Glucose or adrenalin 
would abort the attacks. From clerical work he turned to farming, and in the fall had 
his first attack of unconsciousness, which lasted one and a half hours. Another oc- 
curred a month later, both in the late afternoon. 

In December he was admitted to the hospital. On physical examination he ap- 
peared normal except for tenderness in the right upper abdomen. Roentgenographic 

150 
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Chart 4. Blood sugar curves on Case 2 during December 1935, and January 1936, 
the period when the patient was receiving ergoklonin. Note the irregularity and inconsis- 
tency of the curves. 


ISO 



F </i. I t'h. X Vk i i'/z. ^ 

Chart 5. (Left) Blood sugar curves on Case 2 during 1936 and 1937. Note the 
similarity of the curves and the absence of gross hypoglycemia. The patient during this 
time was comparatively free of symptoms. 

studies revealed a duodenal ulcer and pylorospasm. His blood pressure was systolic 
114 and diastolic 72 . The urine and blood examinations were negative. The basal 
metabolic rate was — 4. The Wassermann reaction was negative and the fasting 
blood sugar was 42 mg. per cent. He was given a diet consisting of CHO, 100 gm., 
protein 60 gm., and fat 250 gm., with corn syrup and adrenalin to relieve attacks. 
This was followed by much improvement. 

During January 1933 the high fat diet was not tolerated well ; the patient refused 
meals and attacks became more frequent. The CHO was increased to 200 gm. and 
the fat reduced to ISO gm. The attacks continued but were relieved by concentrated 
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CHO hourly. The blood sugar curves during January and February are shown in 
chart 6. 

JSO 
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Chart 6. (Right) Blood sugar curves on Case 3 before operation. 

On March 18 the possibility that a lesion of the pancreas might be present 
prompted abdominal exploration. No pancreatic tumor was found, but about two and 
a half inches of apparently normal pancreas were removed. The blood sugar curve 
of March 24 is shown in chart 7. 

During April the attacks of dizziness returned, and on May 17 the patient had a 
late afternoon period of unconsciousness. A blood sugar curve of May 22 also ap- 
pears in chart 7. 



so 


Chart 7. Blood sugar curves on Case 3 after operation. Note the temporary im- 
provement in the curve of March 29, one week after operation, and compare with similar 
improvement revealed in the curve of Case 1, on November 10, chart 1. 

Since 1933 there have been occasional attacks of unconsciousness. In 1936 he 
made an uneventful recovery following a broken arm. That fall he had hallucinations 
of obscure animals when he was in the dark. At present he shows absent-mindedness, 
inability to concentrate and irritability. He also has anorexia and abhors fats. The 
attacks are controlled with frequent CHO feedings. 

These cases are reported in the hope that others of a similar nature may 
he detected. It is merely suggested that there is a connection between a pos- 
sible hypothalamic lesion due to a post-influenzal encephalitis and the hypo- 
glycemia. Certain experiments would tend to support this possibility. 
Miki (1932) found that hypoglycemia occurred following injury to the 
paraventricular nucleus in rabbits. D’Amour and Keller (1933) reported 
hJTOglycemia in five out of 13 dogs following bilateral transverse lesions of 
flie chiasmal end of the hy^pothalamus. Barris and Ingram (1935) also 



1836 


JONATHAN C. MEAKINS 


produced hypoglycemia in 10 cats. The lesions were not always of constant 
distribution; in eight there was injury of the anterior hypothalamus, in two 
in the tuber region, in the posterior hypothalamus in two, and injury or 
atrophy of the nucleus filiformis in eight. They also noted that the hypo- 
glycemia was often intermittent. 

Clinical observations to substantiate these experimental findings are very 
rare. Adlersberg and Friedman (1934) reported upon the carbohydrate 
metabolism in post-encephalitic Parkinsonism in 21 cases. In only three did 
they find definite hypoglycemia following a hyperglycemia after the ingestion 
of 50 grams of glucose. The evidence, therefore, is still incomplete as to 
whether there is a true correlation between hypothalamic lesions and hypo- 
glycemia, and further, if this should be so, whether the effect is operative 
through the pancreas, liver, or adrenal. To answer these questions will re- 
quire more extensive experimental and clinical investigations. It seems quite 
likely that a spontaneous improvement may occur in these cases without 
extirpation of part of the pancreas. 
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Part II 

Chronic Arthritis: The Great Types 

Clinical and Etiologic Relationships. Only a few years ago the majority 
of students of this subject were content to write of “ chronic arthritis,” mak- 
ing little or no attempt at a finer distinction. But such an abundance of evi- 
dence has accumulated indicating unmistakable clinical, chemical, immuno- 
logic, pathologic and radiologic differences between the several forms of 
“ chronic arthritis,” particularly the atrophic and hypertrophic forms, that 
few indeed are the current writers who fail to make the distinction. One 
physician reported 150 cases of chronic arthritis which he carefully classed 
into atrophic, hypertrophic and mixed forms, but in his subsequent detailed 
analysis he ignored the classification and grouped them all together “ as it ap- 
pears that fundamentally they are the same disease.” This is unfortunate 
because it makes it almost impossible to consider such a report in relation- 
ship to other current studies. It is the privilege of any physician to believe 
(as some authorities still do) that, despite certain striking differences, 
atrophic and hypertrophic arthritis have close basic relationships, but now- 
adays when such physicians wish to command the attention of serious stud- 
ents of the subject, they carefully preserve the now generally accepted 
amenities of classification, and discuss the clinical features of each group 
separately. This done they are at full liberty to call attention to the sup- 
posed common attributes of the different types. The fact that so few con- 
tributors to the literature under review stressed the relationship affords evi- 
dence that the trend of rheumatology is to make the distinction between the 
great types more and more, rather than less, definite. 

Atrophic (Rheumatoid, Proliferative, Infectious) Arthritis 

Relative Incidence. Although atrophic arthritis is “ the real scourge,” 
it is responsible for less than SO per cent of the cases classified as “ rheu- 
matism.” There were only 1,842 cases of atrophic arthritis among 
5,000 cases of “ rheumatism ” at the Institute of Ray Therapy, London. 
According to Beaumont many cases of “ arthritis ” in reality are due to 
fibrositis. 

Influence of Climate, Geography and Race on Incidence. Many patients 
of Coste and Forestier were affected badly by sea climate, whether that of the 
Mediterranean, the cold windy English channel or the Atlantic Ocean. They 
felt worse in northern France and in the damp western French plains, better 
in warm dry sections away from the sea. Atmospheric dryness and low 
electrical potential, ” which is especially low in towns,” seemed more im- 
portant factors than temperature. “It is not proved that polyarthritic pa- 
tients feel worse in winter than in summer. Some of them bear great heat 
badly and have a severe attack in August,” perhaps from the effects of at- 
mospheric ionization. Hodge noted in India a juvenile form of rheumatoid 
arthritis which somewhat resembled acute rheumatic fever (high fever. 
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severe articular pain and swelling, tendency for slight relative mitral insuf- 
ficiency to develop “ from toxic myocarditis”), but the articular symptoms 
persisted unresponsive to salicylates, and true valvulitis did not develop. 

Sex and Age Incidence. Of 343 patients seen by Thompson, Wyatt and 
Hicks 153 (45 per cent) were males, 190 (55 per cent) were females. 
[The usual sex incidence is about one male to two or three females affected. — Ed.] 
Among these same patients the disease began among both males and females 
at an average age of 37 years. The youngest patient was aged two, the 
oldest, 71 years. Although the greatest incidence is between the third and 
fourth decades of life, the disease may occur at any age. 

Effect of Difference of Constitution on Incidence. The cases of Breuer 
bore no relationship to body weight or physical constitution. 


General Clinical Data : Symptoms and Course of 
Atrophic Arthritis 


The well-known British classification which divided atrophic (rheu- 
matoid) arthritis into a “primary type” of unknown etiology and a “ sec- 
ondar)’’ type ” caused (presumably) by infection was defended with scant 
enthusiasm by Edgecombe and Ellman-®^ to whom the clinical, pathologic, 
biochemical and radiologic features of both seemed very similar, if not iden- 
tical. Van Dam also saw no significant radiologic differences between “ in- 
fective ” and “ rheumatoid ” arthritis. But Stone regretted the confusion 
of “ chronic infective arthritis ” with “ rheumatoid arthritis.” More de- 
scriptive than “ rheumatoid arthritis ” was Charcot’s old term “ progressive 
symmetrical polyarthritis,” a disease characterized by its predilection for 
young women, pyrexia of low grade, anemia, loss of weight, malaise, sym- 
metrical involvement of joints (usually hands first) and roentgenograms 
which reveal generalized decalcification of bone not seen in “ chronic infec- 
tive arthritis.” On the contrary chronic infective arthritis may not affect 
joints symmetrically, may not begin in hands and may long affect one large 
joint. Although they approved the clinical separation of these two supposed 
fj'pss, Copeman and Stone admitted that both types “ demand the same 
therapeutic measures and respond in much the same way.” 

[Fewer English writers than usual supported this distinction which is rarely ac- 
cepted in the United States. — Ed.] 


ui uic uiscasc 


The prodromal symptoms of “ tlie pre-arthritic stage _ 

'vere reviewed.“^“ Clinical details in 343 cases of atrophic arthritis were 
reported by Thompson, Wyatt and Hicks, in 50 cases by Breuer, and in 165 
cases (involving shoulders) by Kuhns. Blood pressures in Breuer’s cases 
"^re as one would find in a similarty sized group of persons selected at 
random.” Thompson and his colleagues, being located at Tucson, a rheu- 
niatism resort, saw arthritic patients of the “ last resorter ” type; the average 
duration of their disease when they were seen was 6.5 years : deformities 
)'ere already present in 60 per cent of the total, in 55 per cent of the females, 
per cent of the males. 
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Among 1765 patients with atrophic arthritis studied by Kuhns, shoulders were 
affected in only 165 (9 per cent). They were affected with equal frequenc}”^ at all ages 
and in both sexes, but especially in (half of the) patients with atrophic (Strumpell- 
Marie) spondylitis. In atrophic arthritis when shoulders are affected, both are in- 
volved usually. Pathologic reactions therein are similar to those of other joints, but 
symptoms are greatly out of proportion to roentgenographic changes. There was 
rapid destruction in only three of Kuhn’s cases, severe damage visible in roentgeno- 
grams in only eleven, ankylosis in six, unilateral subluxation in one. Muscle atrophy 
was common; tenderness, uncommon; palpable swelling, rare. “ Marked swelling [of 
shoulder joints] is seen only in such conditions as tuberculosis or suppurative arthritis, 
never in chronic arthritis.” [Bursitis sometimes produces marked swelling at shoulders. 
— Ed.] Extensive pathologic changes were commonly seen in acromioclavicular joints, 
but no ankylosis. Arthritis of shoulder joints tends to progress slowly, generally 
without the exacerbations which affect weight-bearing joints, and often almost pain- 
lessly, to a stage of marked limitation of motion unless early vigorous treatment is 
instituted. 

Anomalies of the skin, sometimes seen in atrophic arthritis, were listed 
by Barber and Pringle as a cold clammy state simulating Raynaud’s disease, 
pigmentary disturbances, psoriasis, lupus erythematosus, erythema indura- 
tum and subcutaneous nodules. The association of psoriasis with chronic 
arthritis will be discussed further under the heading “ Psoriatic arthritis.” 

Atrophic Arthritis: Special Clinical Features 

Effect of Jaundice. When patients with atrophic arthritis (or with 
primary fibrositis) become definitely jaundiced a notable event usually occurs : 
their rheumatic symptoms are rapidly, markedly and generally completely 
alleviated for some weeks or months. This phenomenon, casually men- 
tioned by Still (1897) and by Wishart (1903), was discussed in detail by 
Hench (1933), Hench has reported further observations on the phe- 
nomenon as it appeared in 19 more cases of atrophic arthritis and in nine 
more cases of primary fibrositis. Observations also were made of four 
patients with atrophic arthritis and of nine patients with other types of ar- 
ticular and neuritic complaints who were not relieved of symptoms coincident 
with jaundice. 

Symptomatic remissions lasting from 5 to 82 (average 18.5) weeks occurred in 
the 19 new cases of atrophic arthritis (average duration 5.5 years) in which intra- 
hepatic or obstructive jaundice lasted an average of 9 weeks. Remissions of from 
4 to 104 weeks occurred in nine cases of primary fibrositis in which the jaundice lasted 
an average of 5.6 weeks. (Two patients with lumbosacral and sciatic pain and one 
with secondary hypertrophic arthritis of hips had jaundice and symptomatic remis- 
sions; both jaundice and remissions lasted an average of five weeks.) The degree 
of relief obtained was complete in 12 (63 per cent) of the 19 cases of atrophic ar- 
thritis and in all of the nine cases of fibrositis; it was notable but incomplete in seven 
(37 per cent) of the arthritic cases. “ Relief ” implied notable or complete ameliora- 
tion of symptoms of active disease. Articular pain, active articular swelling, mus- 
cular stiffness, soreness and fatigue were reduced markedly or disappeared. Residual 
articular thickening and stiffness from deformity were unaffected. 

Jaundice developed in four cases more than once: mild jaundice did not produce 
remissions in rheumatic symptoms, but when jaundice was more intense the phe- 
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nomenon of relief was repeated with each attack of jaundice. No cumulative effect 
was noted; subsequent remissions were not necessarily longer than tlie first. When 
the phenomenon was invoked, it generally appeared promptly, often dramatically, us- 
ually within the first two or three days of visible jaundice, but occasionally even be- 
fore jaundice was visible. The phenomenon was usually obvious to those affected and 
evoked such remarks as “ When the jaundice came in the front door the rheumatism 
went out the back door.” Spontaneous jaundice induced a remission, not a cure. The 
duration of remissions bore a general, but not a specific, relation to the intensity and 
duration of the jaundice. Remissions lasted from three weeks to several months ; 
they averaged roughly from two to three times the average length of jaundice. Sub- 
sequently, rheumatic symptoms returned “ as before ” in 48 per cent of cases, less 
intensely in the rest. 

In general the phenomenon was dependent more on the quantity than on the 
quality or “ type ” of jaundice. It was invoked by catarrhal, infectious, or spontaneous 
intrahepatic jaundice, by “ cinchophen jaundice” and by obstructive jaundice from 
stones or malignancy. A mild jaundice was generally ineffective, the “ zone of thera- 
peutic effectiveness ” seemed to begin at, and continue above, a level of about 8 mg. 
of bilirubin per 100 c.c. of serum. In four cases of atrophic arthritis with mild 
jaundice (serum bilirubin below 4 or 5 mg. per cent) relief was not noted. Inter- 
current jaundice of several types and degrees did not alleviate symptoms of nine pa- 
tients with other painful conditions (acute gouty arthritis, “ toxic ” or infectious 
arthralgia, juxta-articular malignancy, ischemic neuritis, postherpetic neuralgia. 
Therefore the phenomenon appears (so far) to be relatively specific for atrophic ar- 
thritis and primary fibrositis. 

Conclusions of Hench were as follows: 1. Atrophic arthritis (and fibro- 
sitis) can no longer be regarded as necessarily relentless, uncontrollable 
diseases for which no rapid method of control should ever be expected. Al- 
though certain pathologic changes may be permanent, tlie pathologic physi- 
ology of these diseases is more rapidly reversible than previously supposed. 
2. Regardless of the supposed validity of the infectious theory, atrophic 
arthritis and fibrositis can be affected profoundly by a phenomenon primarily 
chemical. 3. Nature possesses a highly effective method of producing 
dramatic remissions involving a phenomenon which is precipitated more 
rapidly by jaundice than by any other physiologic or therapeutic method. 

This phenomenon was also noted by Thompson and Wyatt®®® in two 
cases. 

1 T Patient with atrophic artliritis had jaundice from neocinchophen (serum 
1 iru m 4 mg. per cent) which lasted 30 days, during which time “ articular symp- 
oins uere entirely relieved.” In another case, that of a child with severe polyarthritis, 
sc\ ere jaundice developed after a transfusion. Jaundice was intense (serum bili- 
ni m mg. per 100 c.c.) but lasted only five days; nevertheless “with the onset of 
^ spelling and pain diminished, the arthritis completely disappeared and the 
reniainc veil for 16 months, after which symptoms returned with less severit}’.” 

-Vttenipts which have been made to reproduce the phenomenon as a form 

o expernnental therapy for atrophic arthritis will be discussed under treat- 
ment, 

. Garland, and Goldie® noted no ameliorating effect from the 

jaundice induced by gold salts. [The concentrations of serum bilirubin were 

rcportc in these cases, but in at least 13 of the 85 cases of “gold jaundice ” the 
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jaundice was “ severe.” — Ed.] But Burt noted the “ temporary cure ” of a 
patient taken ill with jaundice after gold injections. 

[The mechanism wherebj' jaundice operates to invoke this phenomenon can be 
determined only by noting what types and degrees of jaundice produce it and what 
types do not. Hence further observations on the effects on atrophic arthritis of 
jaundice related to chrysotherapy seem important. — Ed.] 

The ameliorating effect of jaundice in two cases of sciatic pain (asso- 
ciated with fibrositis in one case, with pelvic malignancy in the other) was 
reported by Hench (1933). Lichtman, extending this observation, reported 
an interesting association among sciatic neuritis, hepatic disease and jaun- 
dice in five .cases. 

Case 1. The patient had had indigestion for many years before “ sciatica ” de- 
veloped. After the latter had lasted six months jaundice developed spontaneously. 
[The concentration of serum bilirubin was not given.] “ With the onset of jaundice ” 
the pain in the left lower extremity became milder but did not disappear. At death, 
subacute liver atrophy was found. 

Case 2. The patient had had salvarsan for syphilis and five years later severe 
sciatica. Spontaneous “ catarrhal jaundice ” developed three weeks after the sciatica. 
“ The sciatic pain subsided with the onset of the jaundice,” and had not recurred four 
years later. 

Case 2. A patient at the age of 26 years had paratyphoid fever, and a year later 
severe sciatica. Enlargement of spleen and liver were noted respectively two and 
four years after the fever. When he was aged 43 years sciatica returned and con- 
tinued intermittently for two years. Then nausea, fever and jaundice developed, and 
“ the sciatic pain subsided.” When the jaundice subsided the sciatic pain recurred. 

Case 4. A patient had severe sciatic pain unrelieved by various measures. 
Twelve weeks later 5 grains of cinchophen were taken but were not regarded as 
responsible for the anorexia, epigastric distress and jaundice which developed one 
week later. “The sciatic pain definitely subsided with the onset of jaundice.” At 
death subacute liver atrophy and pancreatitis were noted. 

Case 5. This patient had sciatica with “ excruciating pain.” The icterus index 
of blood was IS; the bilirubin content was 0.6 mg. (“ slightly elevated ”). Two weeks 
later they were 8 and 0.3 mg. respectively (“normal ”). “The decrease in the latent 
jaundice occurred simultaneously with the subsidence of pain.” 

Commenting on these cases Lichtman stated that the relief from pain 
attributable to the analgesic effect of jaundice “ was greater than could be 
expected from confinement to bed alone.” He therefore tested the analgesic 
effect of bile salts by introducing them into the spinal canal of cats: no 
analgesia was produced. He suggested that endogenous .toxic substances, 
responsible for the peripheral sciatic neuritis, may also be responsible for 
hepatic injury. 

[The observations of Hench and Lichtman on the ameliorating effect of jaundice 
in two such dissimilar conditions as atrophic arthritis and sciatica suggest that the 
effect is nonspecific in character. — Ed.] 

Influence of Pregnancy. During the last century many physicians have 
believed that chronic arthritis is related etiologically to defective catamenia, 
other uterine disorders, the menopause, too rapid childbearing or prolonged 
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lactation, and that pregnancy is dangerous for women with arthritis because 
disease of the joints is likely to flare up after parturition.^®^ The latter point 
is illustrated in the case of De Sa. 

Eight months after completing her first pregnancy a woman developed severe 
progressive “ arthritis deformans ” of hands and feet, unrelieved by therapy. Three 
years after birth of her first child she conceived again : “ During this pregnancy she 
suffered now and again from pains in fingers and toes." A month after the second 
confinement an acute exacerbation of polyarthritis developed which eventually neces- 
sitated tenotomies and amputation of deformed toes so that she could walk. Even 
so she was crippled badly. The patient was later (time unstated) seen by De Sa in 
the second month of her third pregnancy. Suspecting tliat some latent pelvic or other 
focus of infection was somehow activated by pregnancy and fearful of another post- 
partum exacerbation, De Sa terminated the pregnancy by hysterectomy. 

[It should be noted that both tlie primary arthritic attack and the subsequent exacerba- 
tion came respectively 8 months and 1 month after parturition, not during pregnancy. — Ed.J 

Hench studied the effect of 37 pregnancies on 22 women with chronic 
articular disease and concluded that, regardless of the aftermath, pregnancy, 
like jaundice, initiates a physiologic state which is decidedly beneficial (at 
least temporarily) to patients with, certain articular diseases, notably atrophic 
arthritis. 


Fifteen of the patients had atrophic arthritis, one had atrophic arthritis with re- 
curring symptomatic hydrarthrosis; one had true (idiopathic) intermittent hydrar- 
throsis independent of later atrophic arthritis in other joints; one had localized lumbar 
arthritis, presumably infectious; two had psoriatic arthritis and two had periarticular 
fibrositis. Twenty of the 22 patients obtained marked, generally complete relief of 
articular symptoms during pregnancy and for variable periods thereafter. These 20 
patients had 34 pregnancies, in 33 of which the phenomenon of relief appeared; the 
piienomenon did not appear in a case of early tubal pregnancy. Thirteen patients 
experienced the phenomenon in one pregnancy; three noted it with each of two preg- 
nancies, two noted it three times, one noted it four times, and one noted it in each of 
her four intra-uterine, but not in her (fifth) tubal pregnancy. Articular relief began 
generally (in 16 instances) about the fourth week of pregnancy, occasionally not until 
the sixth week or die fifth month of pregnancy. Pain, swelling and stiffness were re- 
lieved markedly (during 13 pregnancies) or completely (during 19 pregnancies). 
The relief lyas obvious to the patients : one stated, “ There’s no relief like pregnancy ’’ ; 
another decided she " ought to keep pregnant all the time.” Three patients deliberately 
became pregnant to enjoy the relief which one had experienced during a previous preg- 
nancy and which two had heard of. The symptomatic remissions induced by preg- 
nancy generallj’ ended about four to eight weeks after parturition, occasionally con- 
siderably later. The average duration of relief was 9.4 months (shortest 5, longest 
3 months). Return of articular symptoms bore an inconstant relationship to post- 
partum ^lactation and restoration of menstruation. After parturition the disease re- 
turned as before ’’ in eight cases, slowly and progressive!)' in five, precipitously in 

our. In one case tlie disease was progressively less severe after each of four preg- 
nancies. 


T\so women with moderately severe atrophic artliritis were apparently unrelieved 
y one and two pregnancies respectively : one of these, unrelieved by tw’o pregnancies, 
iiitn articular relief during a previous attack of jaundice (of unknown 
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[Several casual references have preyicusly appeared concerning tlie beneficial effects 
of pregnancy on intermittent hydrarthrosis, and also on atrophic arthritis. Passing comments 
on the latter were made by Garrod (1890), Strangeways (1907), Pemberton (1920), 
Llewellyn (1927), and Murphy (1936). Perhaps the most interesting comment of all ap- 
peared recently in “ Queries and Minor Notes.” An anonymous physician commented 
thus : “ A woman, aged 38, with polyarticular arthritis for the past 10 or 12 years, is entirely 
free from symptoms during pregnancy. She had nine pregnancies with return of the trouble 
between the termination of each labor and the next pregnancy. There is a definite aggra- 
vation of symptoms during the menstrual period.” — Ed.] 

It seemed logical to Hench to believe that the agents responsible for both 
of these phenomena (relief from pregnancy or from jaundice) are closely 
related, probably identical, and if the agent is a chemical substance, it is 
probably neither bilirubin (which does not rise appreciably in pregnancy) 
nor a strictly female sex hormone (since jaundice relieved male arthritics). 
Such diverse substances as cholesterol (which increases in the blood during 
pregnancy), ergosterol (the precursor of vitamin D), some of the sex hor- 
mones, cortin, and bile acids are closely related : they all contain the phenan- 
threne nucleus. "If the potent common denominator of these two phe- 
nomena can be discovered, progress in treatment may be expected.” 

Touw and Kuipers also saw three patients whose articular symptoms 
were relieved markedly during pregnancy. 

Case 1. A woman, aged 34 years, had had progressive “primary chronic poly- 
arthritis ” for 14 years. She had borne five children : “ During her pregnancies she 
did not know what rheumatism was.” When seen later she had markedly active 
polyarthritis again. 

Case 2. A woman, aged 37 years, had had “ primary chronic polyarthritis ” for 
seven years, with incomplete relief under treatment by solganol. Three years after 
this treatment she was seen in the fifth month of pregnancy “ entirely free from com- 
plaints,” but articular symptoms returned within six weeks after parturition. 

Case 3. A woman, aged 26 years, had progressive bilateral stiffening of hips 
(“secondary arthrosis deformans” from old developmental epiphysitis); pain was 
worse before menses. After marriage she suddenly noticed that walking and cycling, 
had become easier and practically painless. She could not account for this until a few 
weeks later she understood that she v/as pregnant. “ Throughout the pregnancy the 
complaints had ceased. About four weeks after confinement, however, they returned, 
and have not left her to date.” 

Because of these observations Touw and Kuipers administered progestin 
with apparently successful results in two of the three cases. 

[Another of us, M. H. D., has also studied the relationship between pregnancy 
and atrophic arthritis in 20 cases. As a rule the patients were considerably relieved 
of their arthritis during pregnancy, especially during the third trimester. Usually 
the arthritis became worse after delivery. However, in some cases the arthritis was 
apparently worse during pregnancy. In order to e.xplain these phenomena various 
factors must be considered; the change in the patient’s physical activities, the psy- 
chologic effect of pregnancy on the patient, and so forth. But it seems certain that 
pregnancy does exert a true physiologic effect in some cases of atrophic arthritis, and 
it is well-known that pregnancy exerts an inhibitory effect on certain other chronic 
diseases, notably tuberculosis, syphilis and psoriasis. Since this is true and since 
one of us, P. S. H., noted the inhibitory effect of pregnancy not only in atrophic 
arthritis but in fibrositis and intermittent hydrarthrosis, the effect of pregnancy would 
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appear to be nonspecific. Its relatively nonspecific nature makes the phenomenon seem 
less interesting to some physicians, less “ tangible ” and less important as a study for 
research than if it were specific for atrophic arthritis. But to other physicians the fact 
that the phenomenon may be relatively nonspecific makes a search for its cause all 
the more attractive. Perhaps, by studying the mechanism whereby pregnancy in- 
hibits these diseases some therapeutic procedure of wide applicability may be dis- 
covered. — ^Ed.] 

Effects of Starvation and Anesthesia. Occasionally one will read the 
casual statement that a patient with atrophic arthritis noted marked, if 
temporary, relief after anesthesia or some regimen involving complete star- 
vation or semistarvation. Partial relief from the low caloric, low carbo- 
hydrate diet of Pemberton has been frequently commented on. One of us 
(P. S. H.) has seen a few arthritic patients who claimed to have received 
rapid and complete, but short-lived, relief after undergoing a few days of 
complete starvation at a western “ Health School,” and in one case he repro- 
duced the phenomenon briefly. Thompson, Wyatt and Hicks observed re- 
markable reduction in the doughy swellings of atrophic arthritis after star- 
vation, nausea, vomiting, diarrhea, and ether anesthesia. Except for the 
studies of Pemberton and of Pemberton and Scull ® on low caloric regimens, 
these phenomena have received little or no scientific study. 

[The effect of starvation (as contrasted to semistarvation) and of anesthetic 
agents should be examined furtlier. — Ed.] 

"Opera-Glass Hand.” A rare deformity in chronic rheumatic disease 
is “la main en lorgnette” (Marie and Leri, 1913) or “opera-glass hand.” 
In this condition, during severe and chronic polyarthritis absorption of 
phalangeal bone occurs to such an extent that telescoping of fingers results, 
with the appearance of transverse folds in the excess skin of the fingers, 
giving a paw-like appearance to the hand. The case of Marie and Leri af- 
fected a female, aged 70 years; that of Weigeldt (1929) affected a female 
aged 64 years. Nelson has reported another case, that of a woman, aged 
31 years, who had had chronic severe polyarthritis (historically and objec- 
tively like atrophic arthritis) for 19 years. 

Many joints were affected, some of the phalangeal joints were ankylosed, others 
vere abnormally mobile because of the destruction of bone. The ulna had been dis- 
solved so that it tapered to a long tliin core. A large renal calculus and chronic 
purulent pyelonephritis for which partial nephrectomy was done developed. Much 
ater, values for serum calcium, phosphorus and phosphatase were normal; “the test 
or r leumatoid arthritis was positive in agglutination of specific hemolytic strepto- 
cocci m dilution of 1 to 1200.” After deatli by terminal bronchopneumonia a para- 
t \yroid adenoma was discovered. Several bones were examined but were normal, as 
\\ ere tie other glands of the bod}'. Speculations were made as to the possible rela- 
tionship of the adenoma to the bony condition. 

nf ParsoHs (1934) noted absorption of terminal phalanges in a case 

i1Iiistn<n,i .'^Tcrparatiiyroidism. klarked destruction and tapering of phalangeal bones as 
:pc'sons photographs have also been noted in cases of severe psoriatic 
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Scleromalacia Pe7'forans with Atrophic Arthritis. Since the description 
of Van der Hoeve (1930), about 14 cases of scleromalacia perforans 
(scleritis necroticans) have been reported; 10 were associated with atrophic 
arthritis. Verhoeff and King have reported another case; the eye was 
examined microscopically. 

A man, aged 52 years, had had progressive atrophic arthritis for 15 years. On 
the sclera of one eye five smooth waxy nodules appeared which were covered by con- 
junctiva, immovable, firm and tender. The eye was removed because of chronic pain 
unrelieved by narcotics. In the scleral abscesses the following had occurred : necrosis, 
a surrounding wall of epithelioid cells, penetration of the wall by pus cells with infil- 
tration of the necrotic area, then slow formation of abscess and destructive edema. 

Association with Diabetes and Insulin Resistance. The combination of 
atrophic artliritis and severe diabetes is unusual (Pemberton, 1935). 
Marble saw a woman, aged 35 years, with atrophic arthritis (for nine years) 
lymphadenopathy, slight hepatomegaly, and severe diabetes which was re- 
sistant to insulin and required 240 to 675 units of insulin daily. Eosino- 
philia (up to 33 per cent) regarded as “an allergic response provoked by the 
extremely large doses of insulin ” was also present. The diabetes was con- 
trolled by a single morning dose of 150 units of insulin plus 220 units of 
protamine-zinc insulin. 

The Swollen Atrophic Hand. A condition superficially resembling 
atrophic arthritis confined to one hand was described by Oppenheimer and 
will be discussed later (under “ symptoms caused by narrowed intervertebral 
foramina ”). 

Pathologic Characteristics of Atrophic Arthritis 

The pathologic reactions were described again in detail by Fisher and 
by Ghormley. 

Synovial Membrane. The focal collections of round cells so frequently 
seen in synovial membranes in atrophic arthritis are considered by Ghormley 
to be nonperivascular and specific for this disease, by Fisher to be mainly 
perivascular and nonspecific. Inge’s view was that many types of synovial 
inflammation produce the same basic pathologic reactions : synovial hyper- 
trophy and hyperplasia with formation of villi and redundant folds, thicken- 
ing of subsynovial layers by edema, fibrous engorgement of blood vessels 
and scattered foci of round cell infiltration. Any of these features may 
predominate in a given joint but “ all are usually present in every case and 
with remarkable similarity ” in cases of atrophic arthritis, infectious syno- 
vitis, or chronic trauma, " even in cases of osteoarthritis and of synovial 
osteochondromatosis.” According to Inge the round cell infiltration is 
usually perivascular. 

Jordan also doubted that the reactions of “rheumatoid synovitis” were 
specific. The injection of xylene or turpentine into the joints of rabbits 
produced synovial lesions, including round cell collections “ practically in- . 
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distinguishable ” from those of human atrophic arthritis. In six cases of 
the latter he found that synovial changes varied with the degree and duration 
of the inflammation, and the microscopic picture may vary greatly in dif- 
ferent sections taken from the same region of the same joint. Reactions in 
a case of only 2.5 months’ duration were studied: no agglomerations of 
cells were seen. In older cases they were present and were apparently 
perivascular. 

[Some of us do not believe the synovial reactions in atrophic arthritis are “spe- 
cific” for that disease. — Ed.] 

Muscles; Bones. In some cases wasting of bone and muscles may ante- 
date considerably any evidence of intra-articular disease.®®® 

Nodules. As noted under “ Rheumatic Fever ” Findlay, Ha^vthorne, 
and McEwen currently regard the nodules of atrophic arthritis as identical 
with or “ very similar ” to those of rheumatic fever. But Collins and Keil 
described certain differences. Special note should be made of the mono- 
graphic report of Keil in which he reviews in great detail the similarities 
and differences between the subcutaneous reactions in rheumatic fever. Still’s 
disease, gout, atrophic arthritis, fibrositis, panniculitis, periarteritis nodosa, 
and syphilis. The report (120 pages, 324 references) cannot be reviewed 
here. 

Laboratory Data in Atrophic Arthritis 

Roentgenograms. The roentgenographic features were reviewed.^®'* 
Van Dam cited Huber (1896) as the pioneer radiologic student of arthritis. 
The amount of time which elapses between the onset of clinical symptoms 
and the earliest radiologic changes is never more than one year, according 
to Vesin and Volicer (1932) ; it may be many years according to Van Dam 
who stated that one of the earliest signs of the disease is a transverse con- 
tracture of the palm. This can be easily recognized by the projection of the 
metacarpal heads in roentgenograms : “ the dorsal contour of the heads of 
the ulnar metacarpals moves in an ulnar direction in regard to the palm ; the 
ulnar projections can also be seen to shift towards each other.” These 
changes were illustrated in photographs and diagrams. 

Hemoglobin and Cell Counts. The hemoglobin was “below 90 per 
cent in most of Breuer’s cases. There was no relation between tlie degree 
of anemia and the duration of the disease. 

The total number of leukocytes was usually normal in Breuer’s cases, 
elated in Collins’ cases. Total number of leukocytes in Kahlmeter’s 
- stationary cases” averaged 6,681, in his 73 active cases 6,674; dif- 
ercntia counts in the two groups were surprisingly alike, the onl}^ difference 
• somewhat larger number of rod-nuclear neutrophiles (6.2 per cent) 
in ac ne cases than in stationary cases (4.7 per cent). The fact that the 
cu 'OC} tc counts remain- normal -whether the case is progressive or stationary 
let ler sedimentation rates are raised or not does not support the in- 
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fectious theory. In Gibson’s cases of atrophic arthritis (and of anky- 
losing spondylitis) the mean percentage of neutrophiles was significantly 
greater than normal, that of lymphocytes was less than normal. Arneth 
counts were variable, normal counts being seen in some of Gibson’s worst 
cases of atrophic arthritis. In general there was a significant shift to the 
left in atrophic, and also in hypertrophic, arthritis. (In fibrositis, and anky- 
losing spondylitis Arneth counts were essentially normal.) 

Gibson divided cases of atrophic arthritis into two ill-defined groups according 
to their white cell picture. The lymphoid type with neutropenia of variable degree is 
associated with a shift to the left; the extreme example of this type is seen in so- 
called Felty’s syndrome, as in the cases of Collins ® in which the white cell picture 
simulated agranulocytosis. These findings are consistent with infection. The second 
type is more difficult to explain ; although the patients are anemic, emaciated and toxic, 
they show a polymorphonuclear preponderance with a shift to the right in Arneth 
counts. Toxins, if present, appear to attack lymphocytes while the polymorphonu- 
clears grow old and relatively numerous. These findings are unlike those in any in- 
fective process. “ It is difficult to see that the leukocyte picture in rheumatism taken 
as a whole gives evidence either for or against an infective etiology.” 

There was no consistent correlation between Arneth counts and sedimen- 
tation rates the two tests measure different abnormalities, the former 

cannot be used as a satisfactory index of improvement. Single or multiple 
applications of any one of several forms of physical therapy produced a drop 
in total leukocytes, especially polymorphonuclears, but no significant change 
in Arneth counts (Collins). 

Sedimentation Rates. Rates were elevated in only 48 per cent of 
Breuer’s cases, a smaller percentage than usual. [This suggests that not all of 
his cases were of active atrophic arthritis. — Ed.] Kahlmeter discussed biologic 
reactions involved in sedimentation rates. Normal rates (under 10 mm., 
one hour) were noted in 8 per cent of his 73 cases of active arthritis, and in 
II per cent of his 211 stationary cases (Westergren method). In these two 
groups respectively, rates were between 11 and 20 mm. in 10 and 12 per 
cent, between 21 and 40 mm. in 19 and 25 per cent, between 41 and 70 mm. 
in 38 and 36 per cent, more than 70 mm. in 25 and 16 per cent. Rates were 
not altered materially by single or multiple (over 5 or 6 weeks) applications 
of several forms of physical therapy. Sedimentation tests afford the most 
useful index of prognosis and results of treatment. Shackle cited Orme to 
the effect that in cases of atrophic arthritis with rates over 50 mm. in one 
hour or 85 mm. in two hours the prognosis is relatively bad, improvement 
being at best very slow. In some severe cases rates periodically improve in 
summer, become more rapid in winter.®®* 

Although the Westergren method is most commonly used, there are 17 or more 
different technics in current use; it is often difficult to obtain comparable values when 
a patient is tested by different methods. Because the test is so valuable in rheumatic 
cases Gibson considered it essential to insure its accuracy “ so that it may be a method 
for precise quantitative measurement and not, as at present, a more or less vague . 
qualitative test.” Comparing various methods he concluded that the best technic in- 
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volved (1) use of oxalated blood with minimal or no dilution, (2) use of a tube at 
least 3.5 mm. in diameter (“the diameter of the tube clearly influences the rate”), 
(3) correction for red cell volume (“there is too great a tendency to shirk the need 
for this correction ”). But Shackle stated that the bore of the tube used did not appre- 
ciably affect the results, and Bouton condemned the correction of rates for anemia or 
cell volume in rheumatic cases as “ pseudo accuracy.” The rate is “ a nonspecific 
biological phenomenon with only approximate values.” Hynes and Whitby described 
methods of correcting rates for anemia by means of hematocrit readings. A simplified 
method for such correction was described by Hambleton and Christianson. But the 
latter concluded that such a correction may introduce more errors than it eliminates, 
especially in cases with low cell volumes. Correction is valuable only when the cell 
volume is above 45 per cent, especially when the rate is relatively low. In cases with 
normal or subnormal cell volume “ correction for cell volume is in general uncalled 
for.” According to Shackle the most important source of error is failure to ensure 
exact verticality of the tube: “An inclination of two degrees out of the vertical is 
sufficient to double the rate, and three degrees to treble it.” 

The superiority of the differential serum vanadate sedimentation reaction as 
applied by Coke® to rheumatic cases was stressed by Hunt and Woodhouse. The 
discovery of a boy whose blood contained no fibrinogen made possible a study of the 
role fibrinogen plays in erythrocyte sedimentation. The boy’s blood gave almost neg- 
ligible sedimentation rates after one and two hours: hence fibrinogen plays a large, 
perhaps the largest, part in determining sedimentation. 

Blood Chemistry. Freund discussed biochemical investigations in 
studies on rheumatic diseases. Despite the bone atrophy of this disease, 
estimations of serum calcium were “monotonously normal.” Values for 
inorganic phosphates, phosphatase, uric acid, and cholesterol were generally 
normal. Distinctive glucose tolerance curves were noted by Shackle : (a 
sharp rise to abnormal heights but a sharp return to normal, usually without 
delay, and generally no glycosuria) , they resembled those seen in exophthal- 
mic goiter more than those in diabetes. 

Formol-Gel Test. This test, as applied by Gibson and Richardson to 
chronic rheumatic patients, is a quantitative variant of the formol-gel test 
or aldehyde reaction of kala-azar. The test measures the rate of solidifica- 
tion of gelation and the degree of opacity wdiich occurs in blood plasma to 
which a formalin solution has been added. It is not specific for rheumatism. 
[The reaction is increased in any disease with an elevated globulin. — Ed.] However, 
considerable but incomplete correlation between results of this test and sedi- 
mentation rates was noted. The test gave positive results in only 5 per cent 
of rheumatic cases with normal sedimentation rates, in 54 per cent of those 
with moderately rapid rates, in 97 per cent of those with very rapid rates. 

he correlation w'as notable in cases of atrophic arthritis, but in gout there 
was a dissociation between the results of the sedimentation and the formol- 
gc tests. Because of the dissociation apparent in those and other cases the 
ormol-gel test cannot be used as a substitute for sedimentation tests, but it 
^ ^ distinctive index of rheumatic activity. 

ytology and Chejnisfry of Synovial Fhiid, Data on the cytology and 
c lemistry of sj-novial fluid in five cases of atrophic arthritis were reported bj' 

. or an . total cell counts w'ere 4,000 to 8,400 ; differential cell counts revealed 
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61 to 76 per cent polymorphonuclears, 22 per cent lymphocytes; value for 
dextrose was 17 to 76 mg. per cent (lower than the blood sugar) ; concen- 
tration of total protein was 4.12 to 6.65 gm. per cent, of uric acid 1.7 to 4.1 
mg. per cent; of phosphates 4.0 to 4.3. 

Etiology and Pathogenesis of Atrophic Arthritis 

Factor of Infection. Recent work emphasizing the role of infection was 
reviewed by Gibson and by Hench.^®® The latter summarized all the 
arguments which have been made for and against the microbic theory, and 
also outlined the rebuttal used by the proponents and antagonists of the 
theory. The argument favoring the theory rests on 21 points, each of which 
is, for reasons given, discounted by the opponents of the theory. 

1. Foci. In current literature the relationship between infected foci and 
atrophic arthritis was not made more clear. Although infected foci were 
found in 58 per cent of the 343 cases of Thompson, Wyatt and Hicks, none 
were found in 42 per cent. Of those with foci the following sites were con- 
sidered infected: throat or pharynx in 23 per cent, sinuses in 19 per cent, 
gingival tissues in 13 per cent, tonsils or remnants, teeth or urinary tract in 
10 per cent of each, lower part of respiratory tract in 5.7 per cent, female 
pelvis in 4.5 per cent, prostate in 4 per cent, gall-bladder in 1.5 per cent and 
colon in 1 per cent. [This adds up to 101.7 per cent. Some patients had more 
than one focus. — Ed.] Because injections of Paul’s cutivaccine so often pro- 
duced focal reactions (bleeding gums, loosening of teeth, tender roots) in 
radiologically normal teeth of patients with “ chronic arthritis ” Cmunt con- 
sidered dental infection a common cause of the disease. In McColIom’s 
1 10 cases sinuses were not abnormal historically, radiographically and clin- 
ically in 63 per cent, were “ positive ” radiographically but “ negative ” his- 
torically and clinically in 26 per cent, definitely infected in 11 per cent. Cole- 
man and Capps noted 30 cases of diverticulosis of colon; in 11 atrophic 
arthritis was a major complication. Except for two cases (one of pro- 
statitis, one of cholecystitis) no other infection was found. Hemolytic 
streptococci were found in the colon in 9 of the 11 arthritic cases, in the 
throat in none. Because stools became normal and arthritic symptoms sub- 
sided under intestinal treatment the arthritis was considered related to the 
diverticulitis. 

[The articular lesions were not described, simply, diagnosed “ rheumatoid ar- 
thritis.” The fact that they subsided when diverticulitis improved would be suf- 
ficient for some critics to believe that the cases were not of ordinary rheumatoid or 
atrophic arthritis. Modern bacteriology also requires that hemolytic streptococci be 
grouped according to the Lancefield technic before any conclusions can be drawn. 
—Ed.] 

Most cases of "chronic infective arthritis ” are due to cervicitis, accord- 
ing to Robinson and Robinson who stated that chronic cervicitis is 15 to 20 
per cent more common among arthritic, than normal, women, and may be 
present as a deep-seated infection even though the cervix looks normal. The 
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precursor of infective arthritis was said to be a “ cervicitis syndrome ” 
(malaise, vaginal discharge, low lumbar backache, fatigue). Oldershaw 
expressed similar views. 

The changing views of one authority on arthritis were reported by Cecil 
and his colleague, Angevine. In 1927 Cecil and Archer noted 200 cases of 
“ chronic infectious arthritis ” (some of which might not be so diagnosed 
now). Infected tonsils were present in 61 per cent, infected teeth in 33 
per cent, other infected foci in 15 per cent. Thus most of the patients had 
one or more infected foci, and many were definitely improved when foci 
were removed early. Hence foci of infection seemed to play a major role 
in the etiology of the disease. But today the situation is different; foci 
have been so energetically removed that one might exclaim, “ Where are the 
foci of yesterday! ” Of 200 consecutive new patients with “ typical rheu- 
matoid arthritis ” 70 per cent had no demonstrable foci, 10 per cent had 
doubtful foci; only 20 per cent had definite foci (tonsils of 27, sinuses of 11, 
teeth of 2). Only a few patients were improved by removal of infected foci. 

To evaluate the role of infected foci Cecil and Angevine attempted to 
create various infected foci in rabbits, by using a strain of hemolytic strep- 
tococci which on intravenous injection had produced arthritis in about 85 
per cent of animals. Arthritis was produced in only 11 of 100 rabbits when 
other methods than the intravenous injections were used, and large doses 
had to be given to a most susceptible type of animal. Arthritis developed 
onl}^ in those animals from which streptococci were recovered shortly after 
injection. For these reasons Cecil and Angevine concluded : " The time 
has arrived for a complete revaluation of the focal infection theory. Un- 
doubtedly there are cases of infectious arthritis which result from focal 
infection. However, as far as typical rheumatoid arthritis is concerned, it 
would appear that chronic focal infection plays a comparatively unimportant 
role.” In his Billing’s Lecture on “Focal infection; quarter century sur- 
vey Bierring took a less positive stand. He approved “ the more con- 
servative attitude [which] has developed with reference to hasty diagnostic 
conclusions and radical removal of suspected foci of infection.” “ It is the 
patient with a focal infection who requires treatment and not the focal in- 
fection alone. But he considered that clinical and bacteriologic evidence 
had afforded definite confirmation of the fundamental concept of focal in- 
fection and perchance the ‘ Rosenow heresy ’ may yet become the medical 
guide of the future.” 

2. Joint cultures. These were negative b}'’ ordinary culture methods in 
the five cases of Jordan. 

3. Agglutination tests. In 21 of Goldie’s 28 cases agglutination of 
icnio } tic streptococci at a titer of 1 in 200 occurred ; in only 1 of 20 con- 
tro^ cases \yas such agglutination exhibited. In 51 per cent of Levinthal’s 

^ cases similar agglutination tests on blood gave strongly positive results ; 
1 1 C} were weakly positive in 20 per cent, negative in 29 per cent. Similar 
tests made with synovial fluid rather than serum, indicated positive reactions 
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in 72 per cent, negative reactions in 28 per cent. But “ out of 1 1 serum- 
negative cases not less than 8 showed positive reactions in the joint fluids.” 
Apparently there are more antibodies in tissue cells than in the circulation. 
This led Levinthal to espouse the idea of a nonspecific bacterial allergy as 
the cause of the disease. 

4. Precipitation tests. In Levinthal’s cases this test with hemolytic 
streptococci almost always gave the same results as agglutination tests. 

5. Antistreptolysins. These are less often present in cases of atrophic 
arthritis than in rheumatic fever. Goldie noted over 200 Todd units in 15 
of 60 cases of arthritis, in only 1 of 50 control cases. Antistreptolysin titers 
above 120 units were found in 31 (78 per cent) of the 40 cases of Koerner 
and Poulton. This is a higher proportion than that reported by previous 
workers. The titer tended to fall in chronic cases. 

6. Skin tests. Goldie made repeated skin tests with extracts' of hemo- 
lytic streptococci in 85 cases; results of tests were positive at some time or 
another in 73 per cent. They were usually positive in old burnt-out cases, 
usually negative in severe cases of short duration; in the latter, reactions 
often later became positive. 

Theory of Bacterial Allergy. This theory was acceptable to some 
but not to Ascholf who stated that the “ allergic phase plays no part either in 
osteoarthritis, or in rheumatoid diseases arising from specific or non-specific 
infections.” 

Vims Theory. Virus-like bodies obtained from exudates of patients 
with atrophic arthritis were injected into monkeys: no lesions resembling- 
atrophic arthritis resulted (Eagles, Evans, Keith and Fisher). 

Factor of Circulatory Disturbance. Observations on nail-bed capillaries 
of 48 normal persons, 89 patients with atrophic, and 35 with hypertrophic 
arthritis were made by Pemberton and Scull. Various abnormalities of 
capillary flow were noted much more frequently among the arthritics (espe- 
cially those with atrophic arthritis) than among the normals, and were often 
influenced favorably by the use of massage, heat, exercise, aspirin and coffee. 
The possible significance of these and other circulatory abnormalities fre- 
quently present in cases of arthritis (as described in previous Reviews) was 
discussed by Pemberton and Scull who again concluded that many of the 
symptoms of rheumatic diseases arise from disturbances of peripheral cir- 
culation and can be alleviated by correction of the latter. Schackle regarded 
capillary microscopy “ disappointing ” and of uncertain value (no details 
given). 

Factor of Altered Metabolism. In the usual vague fashion some writers 
again spoke of the disease as caused chiefly by “ deranged metabolism ” from 
improper functioning of the digestive tract.'*'’ No new data were given to 
support the idea. 

Factor of Vitamin Deficiency. Normal adults on a good diet excrete an 
average of 30 mg. of Autamin C in urine daily. The output of six patients 
with atrophic arthritis was “ A'^er}’^ Ioaa’^,” an aA’^crage of 15 mg. (Hare and 


PROBLEM OF RHEUMATISM AND ARTHRITIS 


1853 


Williams). The vitamin C content of blood was lower in 26 typical and in 
29 “less typical” cases of atrophic arthritis (range 0.09 to 0.68; average 
0.23 mg. per cent) than in 120 control cases (range 0.22 to 1.45 ; average 
0.7 mg. per cent) according to Rinehart and others. 

When vitamin C was administered, the concentration in blood generally 
rose, sometimes very slowly, sometimes not at all. “ Apparently deficiency 
of vitamin C may exist in atrophic arthritis in the presence of an ordinarily 
adequate dietary intake.” Rinehart and his colleagues considered this de- 
ficiency an important factor in the etiology of the disease. The vitamin C 
content of blood was low (average 0.57 mg. per cent) in five “ county cases ” 
but normal (average 1.36 mg. per cent) in five “ private cases ” of Sher- 
wood; therefore he considered a vitamin deficiency not the cause of the dis- 
ease, but a factor which should be combated if present. 

[Some of us have noted no appreciable effects from the use of large amounts of 
vitamin C. — Ed.] 

Factor of Food Allergy. In a group of 150 cases which included cases 
of both atrophic and hypertrophic arthritis Pottenger noted a variety of 
“ allergic manifestations,” nasal allergjL asthma, canker sores, urticaria, mi- 
graine, and so forth, but especially “ gastrointestinal symptoms from food 
allergy.” For these and other reasons chronic arthritis was considered to 
be an allergic reaction to specific foods. An offending food presumably pro- 
voked gastrointestinal symptoms one to seven days after its ingestion and 
an increase of joint symptoms “ a few days later after the disturbance in the 
gastrointestinal tract is established.” The use of eliminative diets produced 
marked improvement in constitutional symptoms within five to seven days, 
in muscular and articular symptoms in another five to seven days. 

[This report is unconvincing. No details on case reports and no clinical or 
laboratory evidence of improvement were given. The indiscriminate mixture of 95 
cases of hypertrophic, 47 of atrophic and 8 of “ mixed arthritis ” confuses the issue 
still further. — Ed.] 

Iiitcsiinal To.ricosis. Hepatic dysfunction was vaguely incriminated by 
some authors. 

Factor of Endocrine Abnormality. No consistent thyroid abnormality 
was noted by Rawls, Ressa, Gruskin and Gordon: in 52 per cent of 14*1 
cases metabolic rates were normal ( — 10 to + 10 per cent), above normal 
in 23 per cent, below normal in 25 per cent. Rates varied with the activity 
of the disease. Rates may be increased in earty active cases, but are reduced 
when the disease becomes chronic, and tend to be normal as the disease 
becomes less active. [.\ny coexistent th}Toid deficiency should be corrected; some 
beliexe it may act as an important contributing factor. — ^Ed.] Without giving new 

ata Cawadias supported the idea that the disease is related to ovarian 
deficiency. 

^ (^aiogcnic Factors. Burt, Gordon and Brown examined 50 patients 
or nerxous manifestations, especialh* abnormalities of the autonomic sys- 
cm. t cute or chronic worry or shock antedated the onset of the disease 
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[sometimes by 8 to 12 months, however. — Ed.] in 27 per cent of cases; in 73 per 
cent of this 27 per cent a sympatheticotonic reaction to the oculocardiac re- 
flex was present. Vasoconstriction was present in 70 per cent of the 50 
cases, but in some cases peripheral vasodilation and vagotonia, not sym- 
patheticotonia, were present. The last is therefore only one factor in the 
composition of the pre-arthritic soil. Sweating occurred in 92 per cent; 
the colon was dilated slightty in only 10 cases, spastic in none. Blood pres- 
sures indicated only a mild sympatheticotonia. Oculocardiac tests indicated 
the presence of sympatheticotonia among 66 per cent of 50 artliritics and 
40 per cent of 50 controls; vagotonia in none of the artliritics, in 16 per cent 
of the controls ; normal tone in 34 per cent of the artliritics, in 44 per cent 
of the controls. But results of atropine tests to paralyze the vagus were not 
significantly different in the arthritics and controls. It was concluded that 
patients with atrophic arthritis exhibit slight but not clear-cut sympathetico- 
tonia and no definite vagotonia ; that is, they exhibit amphotonia or increased 
irritability of both divisions, as seen in psychoneurosis and certain other 
diseases. Thus “ rheumatoid arthritis tends to occur in persons whose 
autonomic nervous system as a whole is irritable and unstable (amphotonic). 
Therapeutic correction of those disturbances will only reduce symptoms and 
not cure the disease.” 

The frequency with which emotional reactions could be correlated with 
exacerbations of atrophic arthritis and the importance of a strong religious 
faith or a positive philosophy of life to control the psychogenic factors of 
this disease were stressed by Swaim and Harris. 

Conclusions on Etiology. To current students of the disease no one 
theory on etiology is proved satisfactorily as yet. The pathologic charac- 
teristics of the disease are of such a type that Ghormley concluded their 
stimulus was “ probably chemical rather than bacterial.” Despite the im- 
plications afforded by altered sedimentation rates Kahlmeter concluded that 
the absence of significant alterations in total leukocyte counts or in the 
Arneth-Schilling blood picture is fairly strong evidence against the infectious 
hypothesis. “Infection if present — whether specific or not — merely plays 
the part of an exciting agent. This agent need not always be an infection.” 
Edgecomb concluded that there are no constant metabolic changes in the 
disease and no evidence that any endocrine disturbance bears a direct causal 
relationship to it. 

Having summed up in detail the case for and against the microbic theory 
Hench made two conclusions, one as a clinical investigator, one as a practicing phy- 
sician : “ As a clinical investigator I must conclude that the cause of atrophic arthritis is 
still unknown and that the evidence for infection, although very impressive, is incom- 
plete. Although the microbic theory seems attractive its weaknesses are apparent. 
The disease can be profoundly affected by non-microbic chemical alterations [incident 
to jaundice and pregnancy]. For these and other reasons, invoking the privileges of a 
clinical investigator I cannot and need not now decide for or against the microbic 
theorj- with am' finality. As a practicing physician, however, I cannot wait until the 
evidence is complete. The exigencies of practice force one to express an opinion one 
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way or another. . . . Therefore as a practicing clinician I have committed myself, 
with reservations to the microbic theory.” In comment thereon Edgecombe stated, 
“ With this conclusion, I think, most of us will agree ” and Gibson called it “ a per- 
fectly accurate summing up of the present unsatisfactory position.” 

Relationship between Atrophic Arthritis and Other Diseases 

Rheumatic Fever. On the basis of various clinical and immunologic 
data some authors saw a close connection between atrophic arthritis 

and rheumatic fever. Findlay,®®® however, reviewing data for and against 
this idea, rejected the Unitarian theory. Delatour never saw a case illus- 
trating a transition between the two diseases. 

Still’s Disease. This will be discussed in a later section. 


Treatment of Atrophic Arthritis 

General Remarks. The treatment of this disease has varied “ from the 
local application of rattlesnake or dog oil and salicylic acid to the injection 
of anything from salicylates, heavy metals and dyes, down to the removal 
of almost every organ in the body that is not padlocked.” Some physi- 
cians are distressingly pessimistic about the value of treatment. Since we 
know as yet ” practically nothing ” about the disease we remain, according 
to Shackle “ but little advanced beyond Tom Brown’s farmer, whose only 
infallible remedy for rheumatism was ‘ churchyard mould.’ ” 

Others are more optimistic : it was White’s opinion that “ tliere is no 
chronic disease for which so much may be done.” The ones to do it are the 
patient himself and his family physician because arthritis begins and ends in 
the home even if there is an interval of luxurious care in a hospital.'*®® 
Hence a heavj' responsibility rests on the shoulders of the general practi- 
tioner, who, although he produces no statistics, has no publicity agent and 
keeps his records, not on paper, but often only in his head, can often accom- 
plish a cure by supervising simple forms of treatment in the patient’s own 
home. Patients are in danger of falling into the hands of uninterested phy- 
sicians who lack the necessary knowledge, perseverance and sustained in- 
terest.®®® Sudi physicians too often make but one therapeutic gesture 
(salicylates or tonsillectomy) and then abandon the case as hopeless. Or 
the patient may suffer at the hands of a so-called specialist who is “ hipped ” 
on his method ” which may utilize some one “ specific.” “ Specifics ” are 
usually of little value : an occasional brilliant result often is followed by 
mail) ^bitter disappointments. No patient should be treated merely as one 
0 a scries of cases ” ; even mimeographed dietary directions should be 
iscarded. Ever)' patient should be treated as an individual problem and 
) a composite program, not by one favored remedy. ” It is rarely neces- 
sar\ to inject several cubic centimeters of an expensive preparation into the 
uttoc's to satisfy the patient’s desire to have sometliing done ” (Myers). 

le isease should be considered a branch of internal medicine rather than 
of orthopedics."" 
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Management of Foci. The conservative removal of obviously infected 
foci was recommended again to improve the patient’s general health. Very 
occasionally a “ remarkable ” or “ brilliant ” result is noted, but pa- 
tients should be warned that such results are rare, and miraculous cures are 
not to be expected.^^^’ Nevertheless some noted good results too often 
to be coincidental.” A conservatively radical dental policy was currently 
advised.®^*’ In the early stage of the disease Selig advocated the 

removal of all dental infection, including tire removal of pulpless teeth or 
roots which give radiographic evidence of infection (but not those which 
do not). Others advised removal of all dead teeth and roots; in this disease 
all, not just some, pulpless teeth should be removed (O’Brien). But one 
should not expect a cure thereby. Improvement in arthritis was noted by 
McCollom in only 28 per cent of 46 cases in which tonsillectomy was done, 
in 30 per cent of 40 cases in which it was not done. Articular improvement 
was noted in 31 per cent of 29 cases in which infected sinuses were treated, 
in 23 per cent of 69 cases in which sinusitis was not present. In 6 of 12 
cases of purulent sinusitis treatment of the sinusitis was followed by articular 
improvement. In general McCollom was disappointed in these results. 
Barwell considered tonsillectomy superior to diathermy coagulation: the 
latter method is at times useful but, contrary to the general notion, it is often 
difficult. According to Robinson most cases are due to cervicitis and in gen- 
eral the medical and surgical treatments used for it fail to remove the deep- 
seated infection. Robinson and Oldershaw recommended intrapelvic and 
intracervical diathermy, chief value of which is prophylactic. “ The pre- 
vention of chronic infective [atrophic] arthritis in women lies largely in the 
hands of the obstetricians.” At the hands of Robinson and Robinson such 
treatment produced marked improvement within five to nine months in cases 
of “ infective arthritis ” of less than 18 months’ duration, but little or no 
improvement in cases of “ rheumatoid arthritis.” 

[“ Improvement within five to nine months ” is not very striking ; such slow im- 
provement might well be coincidental. — Ed.] 

Cecil and Angevine were not impressed with results from removal of in- 
fected foci. Tonsils were removed in 20 cases : in only seven was the disease 
benefited; in two it became worse and in 11 it was unchanged. Sinuses 
were treated in five cases and teeth removed in three without benefit. In 
many of these cases foci previously had been treated or removed : tonsils in 
92 cases with no improvement in 86, exacerbations in two ; teeth in 52 cases 
with no benefit in 47, exacerbations in three; sinuses in 12 cases with no 
benefit in 10, exacerbations in two. In view of these results the internist, 
not the “ focal specialist,” should decide what focus, if any, should be re- 
moved, and his attitude should be conservative. 

[With this last remark we agree. — ^Ed.] 

Vaccines, Antigens, Filtrates. The year’s data on vaccines were meager. 
Of 50 patients to whom Breuer gave intracutaneous injections of autogenous 
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vaccines, presumably of hemolytic streptococci, 45 noted some degree of 
improvement; sometimes the amounts of the vaccine which gave relief were 
“ so small as to appear ridiculous.” Results were so impressive “ as to 
make it difficult to restrain enthusiasm within scientific bounds.” None of 
the other writers experienced this difficulty, but spoke of their results in more 
moderate terms. Keating noted better results from the use of autogenous 
vaccines made from streptococci agglutinated by the patient’s serum, than 
from the use of those to which patients exhibited skin sensitivity but no 
agglutinins. . Thompson, Wyatt, and Hicks considered a patient suitable 
for treatment with vaccine or antigen when sedimentation rates were high 
and agglutination titers low. Delatour’s best results were with autogenous 
vaccines from hemolytic streptococci recovered from various foci including 
stools, to which patients were skin-sensitive (no results given). Attempted 
“ immunization ” against hemolytic streptococci seemed rational and bene- 
ficial to Hartung who gave intradermal and subcutaneous injections of a 
stock filtrate of a seven day broth culture. This preparation contains more 
of the exotoxins and decomposition products than a vaccine, and requires no 
further sterilization. The patients of Rawls, Ressa, Gruskin and Gordon 
who were markedly sensitive to vaccines, tolerated larger doses when 
thyroid extract was given. 

Vaccines were considered of limited value by others and their results 
disappointing.'*®'*’ Cohn noted definite permanent improvement of only 
one of 74 patients given vaccines for six months. One great fault of vac- 
cine therapy is that too many patients are treated by vaccines only for long 
periods, and gradually drift into a helpless, hopeless condition when other 
measures might have been employed usefully."®* “ Some dramatic results ” 
with antistreptococcal serum given in normal saline solution per rectum were 
noted by Willcox (no details). Warner made a detailed critique on the 
subject of vaccine therapy in rheumatism. The use of large doses of vaccine 
has not proved of value. Desensitization should be attempted with small 
doses and focal reactions in joints avoided. “The principles of Warren 
Crowe s treatment [small descending doses] are in the right direction.” 
Warner suggested that desensitization by oral methods may be of value. 
Vaccine therapy “ may yet come into its own when used with greater skilled 
care and knowledge than has accompanied its use in the past.” 

[Some of us find it difficult to understand why vaccines should be expected to 
cure this disease of unknown origin when we know of no infectious disease of 
known etiology cured by vaccine.— Ed.] 

Foreign Proteins. Only passing approval was given this form of 
therapy.**®*’ *''*='> if s 

Chauhnoogra Oil. A preparation containing “ 90 per cent chaulmoogra 
rV olive oil and 2 per cent benzocaine ” was used by Smith, 

oc 'cr and^Tumen in 15 cases of atrophic arthritis and 33 of mixed ar- 
t intis, in 87 per cent of the former and 55 per cent of the latter symptoms 
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disappeared. The oil was injected intragluteally eight times in six weeks. 
It was rather irritating; one sterile abscess formed and required aspiration. 

[One of us, J. A. K., has given up this remedy because of the severe pain pro- 
duced by the injections and because significant results were not noted.-=-Ed.] 

Bee Venom. An old popular European notion is that rheumatism can 
be cured by bee stings. Several injectable forms of bee venom have been 
produced recently: apicosan, apicur, apisin, British bee venom, immenin. 
Forapin is an ointment of bee venom, salicylic acid and oil of mustard. 
Bee venom is an albumin-free sapotoxin allied to snake venom, combined 
with a poison similar to cantharides. It contains no formic acid. Bee 
venom is supposed to act as a foreign protein, as a counter-irritant, as a de- 
sensitizing agent, or through a histamine-producing action. Burt could not 
prove the last effect. He noted good results in cases under two years’ dura- 
tion. Of 200 cases so treated, results in 50 were analyzed : 32 per cent of 
the patients were “ very much better,” 18 per cent were “ better,” 30 per 
cent were unchanged, 20 per cent were worse. Bee venom therapy is “ by 
no means specific” but “of definite value in certain cases.” Apicosan was 
used by Kroner, Lintz, Tyndall, Anderson and Nicholls in the treatment of 
100 patients: none was cured, 35 were markedly improved, 38 moderately 
improved. Relief was “ definite and lasting ” and sedimentation rates fell. 
From 6 to 52 intradermal injections were given within 1 to 14 months. 
Untoward reactions occurred twice : severe urticaria and cellulitis necessitat- 
ing surgical care. “ Bee venom is worthy of further consideration.” 

[Results were not compared with any control series treated otherwise. We under- 
stand that this therapy is no longer used in the clinic where the work was done. One 
of us, W. B., has had very disappointing results with bee venom therapy. — Ed.] 

This work was published in January; in September Nicholls, one of the 
co-authors, published a pessimistic report on results in 27 cases of treatment, 
not with injectable bee venom, but with the actual sting of honey bees. Five 
patients stopped treatments because they were “ very disagreeable ” or pro- 
duced severe' local or general reactions. Twenty patients accepted from 
53 to 1,434 stings within 3 to 18 months. Three patients were “ markedly 
improved and had remained well one year later,” five were slightly improved, 
five unimproved and seven became “very much worse.” Minor reactions 
were common: severe itching, rash, focal reactions in joints, severe head- 
aches. “ Bee sting therapy had no constant or noteworthy effect. Results 
were so discouraging that we felt we were not justified in continuing this 
form of treatment.” 

The results of Douthwaite with bee venom were " most unsatisfactory,” 
those of Reichart (with “Apis D3 ”) were good in fibrositis, “not en- 
couraging” in arthritis (no details given). According to Kersley the 
popularity of bee venom is decreasing in England; many think of it now 
only as a method of counterirritation. 
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Diets. There is no “ arthritis diet ” per se. The dietary prescription 
for each individual should provide for optimal nutrition, relief of constipa- 
tion, and an abundance of vitamins and minerals, and should avoid foods to 
which patients may be sensitive.®®® A diet with carbohydrate restrictions 
seemed so important to Davis that he recommended that food should be 
weighed and managed with much the same accuracy as in diabetes. “ The 
patient should weigh his own food, otherwise he will not follow the diet.” 
Davis also recommended the use of an unnamed “ seaweed preparation ” as 
the best source of minerals since “ ordinary vegetables are often deficient in 
minerals.” Such a complex regimen found no other support. The diet 
usually approved for thin arthritics was one rich in calories, vitamins, and 
vitamin supplements, and low in starches; for obese arthritics one with 
caloric restrictions.®®" 'Most arthritics need generous amounts of proteins. 
"Acid-fruits” are not harmful: their organic acids, e.g., malic and citric, 
are completely oxidized in the body and excreted as carbon dioxide and 
water. Fruits are highly valuable sources of vitamins and minerals. Buck- 
ley deemed it wise to cater to the idiosyncrasies “ commonly met with ” in 
rheumatic patients. Strawberries, rhubarb, apples or cider were suspected 
of being irritating, especially to fibrositic patients. Even more strongly did 
Pottenger stress the supposed importance of uncovering food sources of gas- 
trointestinal allergy. In rheumatism the saying " One man’s meat is an- 
other man’s poison ” is particularly true, according to Kersley. One rheu- 
matic may thrive on a diet of orange and tomato juice, while another may 
have an exacerbation from a tomato. But "if all the foods that may in- 
crease rheumatic symptoms were removed from the diet nothing but water 
would remain.” 

[We cannot approve the emphasis laid on the factor of food allergy in cases of 
atrophic arthritis; it is neither common nor do we consider it important. Variations 
in articular symptoms are so common from day to day that it is easy to blame er- 
roneously some food for the da3f’s ill-feeling. Cases of atrophic arthritis with un- 
doubted and repeatable articular exacerbations from foods are few and far between. 
—Ed.] 

Vitamins. Vitamin B. Supplements containing this vitamin are rec- 
ommended to correct the vitamin B deficiency of arthritis, and to prevent 
neuritis ” which may accompany gastric achlorhydria. 

[We have never noted true neuritis in anv of our patients with achlorhydria. 
-Ed.] 

Vitamin C. In an unstated number of cases Rinehart and his associates 
noted ‘ distinctly encouraging ” results from the administration of the 
sodium salt of cevitamic acid intravenous^ and vitamin C orally (no details 
given) . Hare and Williams gave six patients a diet rich in vitamin C and 
low in chloride; "an undoubted clinical improvement ” was noted by all six, 
but that of the two who received 15 mg. of sodium chloride daily was less 
marked. It was suggested that the low output of chloride may have in- 
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fluenced a loss of fluid around joints. Blood chloride levels were constant. 
Supplementary feedings with vitamin C were approved by Sherwood. 

Vitamin D. In the last review brief comments were made on the “ re- 
markable ” results which Farley claimed to have noted in 27 cases of chronic 
arthritis from massive doses of vitamin D. Farley has continued his paeon 
of praise for this mode of therapy as, “ a weapon effective in every type of 
arthritis, regardless of the state or advancement of the disease, a weapon 
so powerful that it often accomplishes dramatic results in the end stages 
[italics are ours. — Ed.] of arthritis, after practically all other means of therapy 
have proved of no avail.” To 87 patients with “ arthritis ” he has now 
given from 50,000 to 1,000,000 U.S.P. units of vitamin D [ertron] daily: 
optimal doses, those tolerated without toxicity, varied from 150,000 to 

500.000 units daily. “ Every patient responded well to the management 
established, unfavorable results did not appear in a single instance.” 

[No details whatsoever were given regarding 84 of tlie 87 cases. Only 3 brief 
case reports were noted. No attempt was made to classify the types of arthritis 
treated. The reader is asked to accept the writer’s practically unsupported word as to 
these wonderful results. The wording of the report is, to say the least, incautious, 
and the results are quite at variance with those reported by others including the 
originators of this form of therapy. Reports of this kind are bound to lead to serious 
disappointments by others, add to the cost of treatment, and may indeed lead to 
dangerous effects for patients. — Ed.] 

In sharp contrast to Farley’s report were two others, one by Steinberg 
and one by Abrams and Bauer. Steinberg generally gave 160,000 U.S.P. 
units daily to 29 patients with atrophic arthritis : “ 10 showed clinical im- 
provement and 19 showed no improvement whatever.” The influence of 
the vitamins on blood calcium and phosphorus was studied in 12 cases. No 
marked hypercalcemia developed. These doses first raised a low or normal 
serum calcium to a higher level, later the hypercalcemia decreased. Calcium 
levels in blood bore no relationship to symptomatic results : no untoward re- 
sults occurred. “ No specific virtue exists in such medication.” From 

80.000 to 160,000 U.S.P. units of vitamin D (Drisdol in five cases, crystal- 
line vitamin in others) were given daily by Abrams and Bauer to 18 patients 
with atrophic arthritis. Subjective improvement, lasting through the period 
of treatment, was noted in eight cases, in only three cases was there objec- 
tive improvement and in only one was it marked. When therapy was 
stopped the improvement was short lived. Significant reductions in sedi- 
mentation rates were noted in only five cases, in only two of which was im- 
provement subjective and objective. Hypercalcemia (up to 16 mg. per 
cent) developed in 16 of the 18 cases. Toxic symptoms frequently occurred. 
It was concluded that massive doses of vitamin D are “ of little or no value 
in altering the course of this disease. The general effects of the larger doses 
do not appear significantly different from those observed with the usual 
therapeutic doses, and do not justify the expense and dangers involved.” 

On the basis of their results as a whole, Abrams and Bauer are justified 
in their conclusions. But in at least one case (No. 286) a marked subjec- 
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tive and objective improvement occurred, lasted only a few weeks after 
medication was stopped, and recurred definitely but less notably when medi- 
cation was resumed. 

[Two of us, W. P. H. and A. J. K., have noted such an effect sufficiently often to 
recommend further consideration of this therapy as a research investigation, but not 
as a remedy suitable for general practice. — ^Ed-] 

The use of cod liver oil, plain or with malt extract, in ordinary doses was 
recommended; if the oil cannot be tolerated, viosterol (irradiated ergosterol) 
or radiostoleum (5 drops t.i.d.) is used (Ellman).^®® 

Additional Intestinal Therapy. Salol (phenyl salicylate) or guaiacol 
were recommended as “ intestinal antiseptics.” According to Douth- 

waite many patients exhibit an excess of gastric mucus, the result of chronic 
gastritis, which lowers the free acid in gastric juice. “If these stomachs 
be washed out with peroxide of hydrogen and water so that excess mucus is 
removed, a further test meal may reveal a normal acid curve.” Some pre- 
scribed hydrochloric acid for patients with gastric hypo-acidity, but others 
noted no dramatic results therefrom. Constipation should be controlled by 
diet, habit-time, abdominal exercises and massage. If necessary, an occa- 
sional high colonic injection, an enema of salt solution or small injections 
of oil can be used and are preferable to the habitual use of cathartics accord- 
ing to Keating. Repeated colonic injections are harmful.^^® White per- 
mitted the use of a mild laxative daily, cascara and oil, or heavy calcined 
magnesia. That preferred by others was a full glass of tepid normal salt 
solution taken early in the morning. Assuming that a hepatic dysfunction 
exists in this disease O’Connor frequently gave calomel followed by a saline 
cathartic to “ assist the liver in its detoxicating function.” Such measures 
were approved by van Breemen ; “ It is well known that quadcs frequently 
attain success in chronic rheumatism because they prescribe starvation diets 
and strong purgatives much more frequently and with greater skill tlian do 
medical men.” 

Miscellaneous Medicines and Other Substances. There is no drug 
known to have a direct influence on the joints in arthritis.®^® Hence tlie role 
of drugs is limited “but not unimportant.” For pain, aspirin (45 to 60 
grains daily) was considered best, but one should “ give enough.” Anti- 
pyrine was recommended also. When pain is severe the occasional use of 
1/10 grain of dilaudid with 10 grains of phenacetin seemed permissible to 
Douthwaite. Dilaudid is a morphine derivative, dihydromorphinone hydro- 
chloride. For sleeplessness caused by pain 10 to 15 grains of aspirin at 
night with a sedative were given. For sleeplessness not caused by pain 15 
grains of bromide with 10 grains of chloral flavored with syrup of tolu 
seemed preferable to barbiturates. To counteract tlie distressing fatigue of 
arthritic patients the use of elixir glycocoll (amino-acetic acid: glycine) 
serves admirably” (Lautman), and Douthwaite found benzedrine sulfate 
remarkably efficacious” (20 mg. in the morning and just after lunch but 
none after 2 p.m. lest insomnia be produced). 
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[The latter has an ephedrine or adrenalin-Hke efifect, objectionable to some. The 
matter of dosage must be individualized, that amount being used which will relieve 
fatigue but not produce nervousness or insomnia. It should be used occasionally, not 
habitually, and with discretion. — Ed.] 

Thyroid extract. In cases of atrophic arthritis associated with hypo- 
thyroidism (these are not common) the use of thyroid extract has been con- 
sidered useful : “ Remarkable reduction of joint swelling and an immensely 
improved range of joint movement frequently result” (Ellman). But 
Rawls and his associates were not impressed with it. “ Only 20 per cent of 
patients with markedly active rheumatoid arthritis showed improvement.” 
Many patients could tolerate only small doses, and in some cases it had to be 
discontinued. Some patients noted improved appetite, euphoria and “ in- 
creased resistance to infection.” [How measured? — Ed.] But joint symp- 
toms and metabolic rates were not affected even though the latter were 
subnormal. 

Insulin. Ellman gave again his scheme of insulin therapy to counteract 
anorexia and loss of weight (5 to 30 units daily for two to three months). 

Progestine. To three patients (two with " primary chronic polyar- 
thritis,” one with “secondary osteoarthrosis deformans”) whose articular 
symptoms were markedly benefited during pregnancy Touw and Kuipers 
gave “2 c.c. progestine (10/E) ” intravenously daily for 10 to 11 days 
during the second two weeks of the intermenstrual period. After two or 
three such courses 2 of the 3 patients noted marked relief of articular symp- 
toms; the third patient received only one course and was less notably bene- 
fited. Pregnyl (“ 1,000 E. daily”) was ineffective. 

[One of us, W. B., has given progynon 10,000 rat units biweekly for months in 
cases of atrophic arthritis without effect. In two of these cases an additional 10,000 
rat units was given daily for 9 and 10 days respectively also without effect. — Ed.] 

Amniotic fluid concentrate. This substance when injected intraperi- 
toneally is said to prevent or minimize formation of adhesions. According 
to Schimberg its intra-articular injection hastens a defense-repair mechanism 
within joints, successfully prevents the formation of new adhesions after 
closed manipulation of joints, is a valuable prophylactic after arthrotomy, 
and produces no untoward reactions. Results obtained in intra-articular 
fractures were “ impressive,” those in selected cases of atrophic arthritis 
and persistent joint effusion were “ encouraging.” In six cases of subacute 
atrophic arthritis effusions were withdrawn and replaced with a larger 
volume of the concentrate on from two to seven occasions : results were 
“satisfactory,” the symptoms cleared up, and during the period of hos- 
pitalization the improvement was maintained. 

[One of us, M. H. D., obtained some amniotic fluid concentrate (amfetin) ; but 
since it appeared to contain little or no protein and no carbohydrate, it was regarded 
as biologically inert. — Ed.] 

Lactic acid (intra-articular injections). Encouraged by his results noted 
under “ Treatment of traumatic arthritis,” Waugh made similar injections 
in five cases of atrophic arthritis, since the synovial fluid was abnormally 



PROBLEM OF RHEUMATISM AND ARTHRITIS 


1863 


alkaline (“pH 8 and over”) : “All derived much benefit.” One case in 
which the result was especially gratifying was reported in detail. 

Procaine. Considerable analgesia has presumably resulted from intra- 
articular and periarticular injections of procaine in various arthritides. 
Tarsy used procaine hydrochloride, 1 per cent solution, in most cases, eu- 
cupine oil in others. Results were “ not as good ” in the progressive infec- 
tious arthritides as in the degenerative or traumatic forms, but “ exception- 
ally good results ” were noted in “ several ” cases of atrophic arthritis despite 
the fact that “ in the main, results have not been gratifying.” 

Miscellaneous. The supposed indications for and value of the following 
were discussed ; arsenic, strychnine, quinine, calcium, iodine, and calcium or 
ammonium orthoiodoxybenzoate.'®®’ 

[Editors of symposia on rheumatic diseases frequently ask physicians to write 
on the use of drugs for these conditions. Despite the fact that the value of drugs 
is limited, the physician writing such a chapter often attempts to make a “decent 
showing” in their behalf, with the result that he is in danger of recommending a 
whole pharmacopoeia rather uncritically, if not actually con amove. The recom- 
mendations of an “ authority ” under such circumstances too often perpetuate false 
ideas on the value of these medicines in arthritis. Patients are then likely to use 
them for a long period to the exclusion of much more important measures. — Ed.] 

And now for some pharmaceutical “ step children.” 

Causalin (aminodimethyl-pyrazolon-quinoline-sulphonate) . Kimble 
was the year’s torchbearer for this remedy. In 36 of 56 cases of “ chronic 
nonspecific arthritis ” treated therewith either “ marked improvement or 
complete remission of symptoms ” occurred. 

Arthranol (amino-salicyl-phospho-benzoyl-iodide). Mingled with some 
philosophy and morality was the recommendation of Stern and Kurland for 
this substance ; “ Our results were over 90 per cent successful in our ar- 
thritics.” 

[One wonders whether the “ before and after photographs ” showing improve- 
ment in articular function and posture were taken really before and after a course 
of treatment or at the same photographic sitting. — Ed.] 

Subenon (“calcium double salt of benzoic and benzyl succinic acid”). 
With this substance, Leir treated “ all types of arthritis.” He stated : 

Within a comparatively reasonable time after subenon was administered, 
a large percentage showed varying degrees of improvement, in some cases 
exhibiting a restoration that was most gratifying.” Supposedly corrected 
was some vague gastrointestinal dysfunction presumed to cause arthritis. 

Arthox (“sulfiodoxygenia ”). This “patent medicine” once contained 
sodium salicylate and man)' other substances supposedly good for arthritis, 
rheumatism and muscular aches. Later, it was found to contain as its essen- 
tial ingredients sulfuric acid, sodium iodide, flavoring substances and prob- 
ably colchicine. The manufacturers must have run out of salic 3 datcs ! In 

other words “ when one buvs a ‘ patent medicine ’ one bin's a name and not 
a thing.” 
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Transfusions; hematonics. For cases of significant anemia large doses 
of iron and transfusions have been recommended. According to Atsatt and 
Ussher the anemia should be vigorously combated (by the usual hemogenic 
agents plus liver extract as needed) because “ ofttimes the whole success of 
treatment may hinge upon the up-building of the blood picture.” Douth- 
waite considered the treatment of the anemia “ a simple matter seldom need- 
ing more than the administration of iron in adequate doses.” Freshly pre- 
pared Blaud’s pills (50 grains daily) were “ highly effective ” but sometimes 
produced indigestion and constipation. Blood transfusions rarely were con- 
sidered necessary. Hartung’s view was that, unfortunately, the anemia is 
caused mainly by the disease itself, so that the hemoglobin can be raised 
only with the greatest difficulty. “Transfusions likewise have only a tem- 
porary effect but are invaluable in giving the patient that lift which some- 
times means the onset of recovery.” Tliey were considered “ extremely use- 
ful ” by Thompson, Wyatt, and Hicks who gave 198 of them to 48 patients 
(average of 4 transfusions per patient, each 300 to 600 c.c., at intervals of 
two to six weeks). “Improvement” was noted in 66 per cent of cases; 
subsequent sedimentation rates were frequently halved. 

[Although slight or moderate reductions in hemoglobin and erythrocytes are 
common, marked deficiencies are rare. “There is no foundation for the suggestion 
that anemia may be the causal factor ” (Shackle). Under the mistaken idea that “ If 
we can only build up the system and correct the anemia, the joints will take care of 
themselves ” too many physicians treat the anemia strenuously, usually without notable 
success, and neglect more important measures. It is more correct to say, “Treat the 
arthritis and the anemia will care for itself.” Of course significant anemia should be 
treated, but dramatic results are not to be expected. — Ed.] 

Sulfur. This remedy for arthritis has about run its span of favor. 
Nothing good was said of it. “ The results are essentially nonspecific ” 
and “disappointing.”®'- “Sulfur injections do not seem to fulfill claims 
made for them.” The Council on Pharmacy and Chemistry of the 
American Medical Association after reviewing 42 articles thereon, accused 
the proponents of this therapy for arthritis of having been uncritical in their 
judgment, careless in the details of their cases, negligent about the proper 
typing of the cases of “ arthritis ” under treatment, and not sufficiently sure 
of the indications, contraindications or proper dosage of sulfur. “ Not one 
of the leading arthritis clinics of the United States has adopted the use of 
sulfur in the treatment of arthritis so far as can be determined.” The Coun- 
cil concluded, “ It is unsuited for experimental use except in institutions, or 
under other conditions in which its effects may be followed intelligently and 
accurately for prolonged periods.” 

Gold Salts: Chrysotherapy. Several new English but no detailed Amer- 
ican reports on this form of treatment appeared. Although the treatment is 
empirical, it was called “ the greatest step forward in therapeutics since the 
disease was first described” (Douthwaite), “a method which gives results 
incomparably better than an)”- obtained hitherto ” (Stone). 
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Preparations. The gold salts used in these reports were myochrysine 
(van Breemen), solganol B (van Breemen; Stone), allochrysine (Stone), 
sanocrysin (Secher), and a new one, parmanil (Bayer) (Hartfall, Gar- 
land and Goldie). 

Indications. Suitable for treatment are any active cases of atrophic 
(rheumatoid or chronic infective) arthritis with no obvious renal or hepatic 
disease or history of purpura.*^®’ 

Contraindications. The presence of definite renal or hepatic disease, a 
personal or family history of purpura or other blood abnormality (except 
mild secondary anemia) was considered ah absolute contraindication for this 
treatment.®®®’ ®®^’ ®^® 

Results. Two English and one American commented unfavorably. 
Willcox said, “ I do not like to use gold salts,” because of the risk of com- 
plications. Another physician wondered whether the only real use for 
gold in this disease was the transference of gold from the patient’s pocket to 
that of the physician. The results of Thompson, Wyatt and Hicks were 
"disappointing” (no details given). But van Breemen was “very satis- 
fied ” with results in about 300 cases : " The results surpassed those of anr' 
other therapy.” However, he considered it " extremely dangerous.” With- 
out giving details of his own results Stone considered gold therapy “ un- 
questionably the most valuable therapeutic measure discovered so far. 
Dramatic cures are sometimes obtained, while relief of pain, swelling and 
stiffness is so common that the efficacy of gold can scarcely be doubted.” 
Despite these good results Stone also called it “ a dangerous drug.” Of 
patients so treated pains may begin to lessen after only a few injections or 
not until over 1 gm. has been given, sometimes not until two or four weeks 
after the first course.®®® Sedimentation rates generally begin to fall after 
two or three injections, but there is often an initial rise after the first month 
of treatment.®®® 

A serious criticism of almost all previous reports has been that no ob- 
servations on controls were made. These have been made now by Ellman, 
and Ellman and Lawrence. Ellman gave injections of gold to 24 patients 
with “ infectious arthritis ” and of almond oil to 14 arthritic controls. 
Beneficial effects were noted by both groups but especially by tliose receiving 
gold : three of the latter but none of the controls were cured. Later Ellman 
and Lawrence treated three groups, of 20 patients each, by sterile oil, small 
doses of gold (maximal dose 100 mg.) and large doses of gold (maximal 
dose 200 mg.). The records of subjective improvement were fortified by 
measurements of actual articular sizes and of sedimentation rates. 

Results are given in table 2. 

Thus gold, in large and small doses respectively, cured 10 and 6 times as 
many as the oil injections. Hence it was concluded tliat the effects of gold 
uere not merely psychic, and tliat chrysotherapy was a distinctly superior 
onn of treatment. “ The effect of gold is to hasten the course of the dis- 
ease by producing first an aggravation, then a gradual improvement so that 
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Table II 


Results in Percentages 


Result 

1 

On Large Doses 
of Gold 
(20 Cases) 

1 

On Small Doses 
of Gold 
(20 Cases) 

Controls on Oil 
(20 Cases) 

Cured 

SO 

30 

5 

Improved 

45 

60 

65 

Not improved 

5 

10 

30 

Joint swellings reduced 

Sedimentation rates reduced 

81 

79 

16 

to normal 

74 

1 

40 

15 


the inactive stage is reached in one year instead of in 20 to 30 years as is 
often the case without gold.” 

Having previously treated the enormous number of 1200 cases with 
various gold salts, Hartfall, Garland and Goldie used a new “ equally ef- 
fective ” and less toxic preparation, parmanil, in the treatment of 50 patients, 
21 of whom had had the disease five or more years. 

^ Parmanil (Bayer)] is an oily solution for intramuscular use, the methyl glucamide 

of auro-thio-diglycollic acid; its total g old content is 50 pet-Cent. Weekly injections 
were given, beginning with a dose' of 25 mg. and increasing to 100 mg. ; total dose for 
a course was 600 mg. given in about 12 injections. One course was given to 31, two 
to 19 patients. Of the 50 cases, cures resulted in 4 per cent, marked improvement in 
84 per cent, moderate improvement in 6 per cent, slight improvement in 2 per cent, 
none in 4 per cent, deaths in none. These results were compared with those noted in 
690 cases treated with older gold salts, in which cure resulted in 10 per cent, marked 
improvement in 57 per cent, moderate improvement in 13 per cent, slight in 6 per cent, 
none in 11 per cent, death in 3 per cent (19 cases). Thus although cure was achieved 
in only 4 per cent by parmanil and in 10 per cent by other salts, parmanil produced 
marked improvement in many more cases. "The results with parmanil are as good, 
if not better ” than those from four other gold salts (lopion, solganol B oleosum, 
crisalbine, myocrysine or myochrysine). The doses of parmanil were smaller than 
those of some salts, about equal to those of lopion ; the latter produced no cures, marked 
improvement in 41 per cent of cases, as compared to cures or marked improvement in 
88 per cent of cases in which parmanil was used. Toxic reactions from parmanil were 
slight in 14 per cent, moderate in 6 per cent, severe in 6 per cent (total 26 per cent) 
and absent in 74 per cent of cases. Compared to reactions from other salts these 
figures indicate that parmanil is perhaps the least toxic of the gold salts. 

[Although the total percentage of toxic reactions from parmanil was lower than that 
from_ other salts, the percentage of severe reactions was about the same. Thus severe 
reactions occurred from crisalbine in 5 per cent, lopion (large doses) in 4 per cent, solganol in 
2 per cent, myochrj'sine in 6 per cent, parmanil in 6 per cent, lopion (small doses) in 3 per 
cent of cases so treated. — Ed.] 

General plan. The plan was to give injections of gold every five to seven 
daj's; initial dose was 10 mg., subsequent doses 20, 50 and 100 mg., maximal single 
dose 100 mg., total dose for one course 1 gm.®^® Douthwaite gave, in acute cases, 10 
mg. for each of three dose.s, then if no reactions occurred, 50 mg. for each of six 
doses, then 100 mg. doses thereafter until 1.5 gm. of solganol or myochrysine was given, 
or 2 gm. of allochrysine ; in less acute cases six or seven doses of 50 mg. each, there- 
after 100 mg. each dose. The schemes of Ellman and Lawrence were different. Pa- 
tients given the "larger doses” received 10, SO, 100 and thereafter 200 mg. each dose 
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up to a total of 2.5 gm. But those given the “ smaller doses ” received 10, 20, 40, 75, 
and thereafter 100 mg. each dose until the sedimentation rate fell below 10 mm. (1 
hour). To accomplish this the weekly doses were often continued uninterruptedly 
for nine to twelve months. According to Ellman and Lawrence no harm results from 
prolonging the first course no matter how large the total dose of gold given, provided 
the sedimentation rate remains high and the leukocyte and platelet counts are satis- 
factory. “ The present practice of limiting the first course to one gram is likely to 
lead to numerous failures.” Six weeks after the end of the first course, they began 
the second course, this time with 50 mg. as a maximal dose. 

The number of courses required was “ always two, generally not more than three 
or four” (Stone), “usually four to six” (Douthwaite). Intervals between courses 
were two to three months (Douthwaite), three months (Stone), six weeks (Ellman 
and Lawrence). 

Toxic reactions. These are common, occasionally serious or even fatal 
and provide the great drawback to chrysotherapy. Because of them the drug 
was called even by its proponents, “ extremely dangerous.” These reactions 
were discussed in some detail in previous Reviews ® and include giddiness, 
headache, vomiting, abdominal pain, diarrhea, focal reactions in joints, fever, 
stomatitis, jaundice, albuminuria, various skin reactions from herpes to ex- 
foliative dermatitis, colitis, proctitis, rarely neuritic and ocular lesions (con- 
junctivitis, phlyctens). The most disturbing reaction is exfoliative der- 
matitis, the most severe is agranulocytosis.®^^’ Use of the drug should 

be stopped if the following occur: erythema with slight fever (this may be a 
forerunner of exfoliative dermatitis), significant albuminuria, stomatitis, 
dermatitis of squamous or exfoliative type, hepatitis or jaundice, blood dys- 
crasias (purpura hemorrhagica, agranulocytosis, aplastic anemia, marked fall 
in blood platelets®'*®). Blood dyscrasias generally occur, if at all, late in 
treatment. Agranulocytosis must be considered an idiosyncrasy, not a sign 
of metallic toxicity. According to Secher most of the reactions are not due 
to metallic intoxication but to toxins liberated from the affected tissues them- 
selves. In four of their 60 cases Ellman and Lawrence noted stomatitis, in 
six exfoliative dermatitis, in one case agranulocytosis. 

Treatment of toxic reactions. This is purely symptomatic. Sodium 
thiosulfate is now considered useless.®®®’ ®®*’ ®^® 

Prevention of toxic reactions. There is no known certain method of 
preventing them. One should adhere to the contraindications, examine skin 
and urine weekly, make blood counts (especially leukocytes and platelets) ®*® 
at least every two or three weeks, and discontinue, at least temporarily, the 
injections at the first sign of any significant reaction, some say at the first 
sign of an)’ reaction however slight.®*® Calcium gluconate is considered of 
no prophylactic value. If the drug is stopped on the appearance of a metallic 
taste,^ stomatitis may be avoided.®*^ Eosinophilia is said to precede der- 
matitis, but usually too closely to be a useful warning.®**’ ®*® But eosino- 
philia is a fairly frequent feature of the disease itself and not just a sign of 
gold toxicity altliough it is aggravated by chr)’sotherapy.®®®’ ®®'‘ A rather 

sudden change from leukoevtosis to leukopenia mav signify impending 
dermatitis.®** ' . s ^ i 
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Since the severe toxic reactions generally occurred, not when sedimenta- 
tion rates were high, but toward the end of a course when rates were no 
longer high, it appeared to Ellman and Lawrence that patients with an ele- 
vated rate were more immune to toxicity than those with normal or almost 
normal rates. Hence they recommended that the dose be reduced to- 30, 10 
or even 5 mg. when sedimentation rates approach 10 mm. (1 hour). 
Secher claimed that the severe toxic reactions can be prevented or checked 
by the vigorous use of vitamins A, B and C. Beginning a few days before 
gold was given he gave daily vitamin A 20,000 international units, vitamin 
B 750 to 1500 international units, vitamin B, 375 to 750 Krieger Lassen 
units, vitamin C 2500 international units. “ The results so far have been 
excellent no difficulty of any kind occurred during treatment in 150 cases. 

[These doses of vitamins would cost about IS to 20 cents daily. If they really 
will prevent serious toxicity from this therapy they are certainly worth it. — Ed.] 

Vasodilators: Histamine, Choline. The use of histamine by injections 
was considered by Douthwaite to be of definite value in certain cases with 
vasomotor changes but little deformity. The effect of each injection lasts 
only from a few hours to two or three days. Nevertheless sometimes “ it 
may act like a charm ; I have known patients who had become, one might say, 
histamine addicts so great was the relief they received.” But in most cases 
the results are ” transient and disappointing.” Histamine was used by 
Stormont as an ointment, “ imadyl,” with presumed benefit. 

The use of mecholyl iontophoresis (acetyl beta methylcholine chloride) 
was approved in various types of arthritis, including atrophic (Bredall). 
Neuberger and Scholl (1937) reported that subcutaneous injections of 
acetylcholine prevented the ankylosis and muscle atrophy which normally fol- 
lows experimental immobilization of the limbs of animals. As a result of 
experiments on 12 rabbits Harvey could not confirm this report : the drug did 
not prevent the results of immobilization. 

Stdfanilamide. Of 13 patients given sulfanilamide by Koerner and 
Boulton seven noted “ improvement.” But the results were not striking. 
From 25 to 50 grains daily were given for three or more weeks. Several 
patients treated by Finn seemed to be benefited, especially those with the 
more acute condition (no details). But Simmons and Dunn were “ not im- 
pressed with its value in atrophic arthritis” (no details). Bauer and 
Coggeshall gave large doses to 10 patients without affecting sedimentation 
rates or the course of the disease ; “ the agent responsible for rheumatoid 
arthritis is not susceptible to this type of therapy.” In two cases of rheu- 
matoid arthritis nonfatal agranulocytosis developed after seven and 30 days 
of this therapy. 

Bile Salts; Bilirubin, Artificial Jaundice. For years certain physicians 
have tried to connect atrophic arthritis with some vague hepatic deficiency, 
or perhaps a hepatic dysfunction in the nature of a failure of the detoxifying 
function of the liver. But the idea has been incapable of proof since no 
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significant pathologic lesion in liver has been noted and a few studies with 
different tests of hepatic function have shown no consistent hepatic insuf- 
ficiency (Watson, 1928; Rawls, Weiss and Collins, 1937). However, this 
notion is the basis of the French concept of “ arthritism ” and the possible 
connection was mentioned in passing by current writers.®^®’ Recent 

observations on the ameliorating effect of jaundice on atrophic arthritis 
seemed to suggest, perhaps more definitely than heretofore, that there was 
some direct or at least indirect connection between atrophic arthritis and the 
liver. Hench therefore made various attempts to reproduce the anal- 
gesic effect of spontaneous jaundice by using bile and related substances. 
No significant results were noted by him from the use of bile salts (glycho- 
tauro, oxgall), or synthetic bile salts (decholin, sodium dehydrocholate) 
given orally, large amounts of human bile given by stomach tube (up to 
2,600 c.c. in one day or 7,650 c.c. in 10 days) or ordinary liver extracts. A 
few patients were given one to four transfusions of fairly large amounts of 
highly jaundiced blood (up to 800 c.c. of blood containing 21 mg. of bili- 
rubin per 100 C.C.). One patient accepted experimental jaundice induced by 
toluylenediamine. No significant effect on joints was noted from these pro- 
cedures. For reasons stated in his paper injections of bilirubin were not 
given. 

Later, Thompson and Wyatt noted that the intravenous administration 
of bile salts alone (decholin, 2 gm. daily for 9 to 12 days) had no effect on 
atrophic arthritis, nor did injections of bilirubin alone (10 to 15 mg. per 
kilogram daily for several days) in three cases. But they reported that in- 
jections of bilirubin (10 mg. per kilogram) and “decholin” (40 mg. per 
kilogram) in combination produced an ameliorating effect “ which ap- 
parently duplicates tlie effects ” of spontaneous jaundice. The injections 
produced no significant toxicity and no definite evidence of hepatic or renal 
dysfunction. They were given to 10 patients daily for 7 to 1 1 days. Defi- 
nite icterus and hyperbilirubinemia were produced (concentrations of serum 
bilirubin rose to between 19 and 35 mg. per 100 c.c.). After several doses 
articular pain and swelling diminished in varying degrees and for variable 
periods (in one case for 5 months, in another for 5.5 months, in others for 
2 , 1 and 1 months respectively). Five patients were still free of pain at the 
time of the report. Jaundice had disappeared from 14 to 23 days after the 
last dose. Five months after the first report Thompson and Wyatt noted 
the further effects of this form of artificial hyperbilirubinemia in a total of 16 
cases in each of which an average of nine doses of the bilirubin-decholiii mix- 
ture (from 7 to 12 injections) had been given. Of the 16 patients 14 ex- 
perienced variable amounts of relief (analgesia and diminished articular 
spelling). Eight patients had “ short ” remissions (5 to 45 days), six had 

ong remissions” (2 to 13 months). The relief was complete in some 
cases, partial in others. Two patients noted no relief. Results bore no 
c ircct relationship to the degree of induced jaundice. Thompson and W3'att 
concluded that it was possible to inactivate atrophic arthritis in this manner 
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more rapidly than by any other measure, and that the inactivating effect 
of this “ artificial jaundice ” was similar to that from spontaneous jaundice. 

Hench was unable to corroborate this work in toto. To 11 patients with 
atrophic arthritis (and one with primary fibrositis) he gave 12 to 20, in some 
cases 25 to 30 daily intravenous injections of the bilirubin-decholin mixture. 
Rather intense degrees of visible jaundice were induced by daily doses, gen- 
erally of 15 mg. per kilogram of bilirubin and 40 mg. per kilogram of 
decholin. Among the 12 cases little or no relief was noted in five, short 
incomplete remissions resulted for a few days only in six ; one patient had a 
rather complete remission of symptoms which lasted only three weeks, the 
longest, most definite effect noted. Three slight changes in technic made by 
Hench seemed of possible significance to Thompson, but insignificant to 
Hench because results were no better when the differences were corrected. 
Hench concluded that by this means an obvious and apparently harmless 
bilirubinemia or “ artificial jaundice ” can be produced, the effects of-which 
are not nearly as striking as those of spontaneous jaundice. 

[In its present form the procedure is impractical, expensive, rather laborious, and 
inconstantly and incompletely effective. It is certainly not a practical “control of 
arthritis ” and should be considered strictly a research procedure. But the fact 
that the disease can be modified at all by such a novel and unorthodox method seems 
significant and affords further evidence that the disease may some day be made 
rapidly “ reversible,” at will. The work offers a wide field for speculation as to the 
possibility of discovering the agent responsible for the remissions induced by jaundice 
and utilizing it in the field of therapy. — Ed.] 

The fact that jaundice should beneficially affect rheumatic patients seemed ra- 
tional to Najib-Farah. Having discovered (1934) pneumococci in cultures of the 
blood of a patient with subacute rheumatic fever, he concluded that rheumatic fever 
was caused by pneumococci. He more recently has interpreted the bilirubinemia, 
which occurs not infrequently in pneumococcic and typhoid infections, not as evidence 
of impaired liver function but as a protective mechanism designed to overcome in- 
fection. According to him bilirubinemia plays an important role in the processes 
of defense and immunity of the organism. 

[It is reported®®’’ that jaundice affects 5 to 10 per cent of cases of lobar pneumonia in 
whites, a puch higher (78) percentage of negroes. The lighter form of jaundice is said to 
have no significance, the deeper forms are reputed to be associated with toxic hepatitis and a 
grave prognosis. Were Najib-Farah’s conception correct would not the prognosis be better 
in the presence of severe jaundice, and were acute and subacute rheumatism due to pneumo- 
cocci would not sulfapyridine be highly effective? — ^Ed.] 

Cystein. Shipton and Parr suggested that the beneficial results of 
jaundice and pregnancy might be related to retention or increased forma- 
tion of one of the amino acids, perhaps cystein, during these states, also 
that the beneficial effect of operative procedures on atrophic arthritis may 
result from excessive autolysis of tissue protein, the sources of amino acids 
in the body being digested food protein, and autolysed tissue proteins. 
Hence an amino acid, histidine, was first given to arthritics (number un- 
stated) ; " only one case out of three ” was benefited. But when intra- 
muscular injections of cystein (0.2 gm. daily) were given in two severe 
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cases of atrophic arthritis with marked skin atrophy, a “ rapid and definite 
effect ” was seen. 

[The results are not very impressive; the 6rst patient was given two periods of 
starvation of four days each just before administration of cystein was begun, and 
although “dramatic improvement” occurred it was deemed necessary later to com- 
mence gold therapy. In the second case also cystein was used with other measures. 
—Ed.] 

Rest and Movement. Rest was called “ the keystone of treatment ” 
and, “ the most important single factor in treatment ” but one which 
should not be overdone. The patients should rest prone one hour after 
each meal with joints in the position of least strain. This can best be done 
by the use of splintage in light plaster shells.®^®’ Rest in these moulds 
relieves pain and reflex muscle spasm and prevents deformity therefrom.®^® 
But complete rest must not be continued for more than a few (at most seven) 
days.®®® Prolonged complete rest is as dangerous as the advice often given 
to patients to “ walk it off ” or “ keep about at all costs.” An adequate 
range of articular motion must be maintained even during rest to sustain 
and improve muscle and joint function. Joints should be exercised within 
limits of their tolerance. Both rest and exercise should be prescribed in 
exact doses. Bradford outlined a system of exercises useful for bedridden 
as well as ambulator}’^ patients; they should be instituted long before the 
patient is ready to get out of bed. 

Physical Therapy. A great many physicians know little or nothing about 
physical therapy, others regard it as a not quite respectable stepchild of 
medicine. To raise physical medicine to its proper status is the aim of the 
American Academy of Physical Medicine and the American Congress of 
Physical Therapy. The ideals of these organizations were well stated in 
addresses by their Presidents Lowry and Krusen, respectively. They pro- 
pose to promote proper teaching of physical medicine in medical schools, to 
combat unjustifiable claims, promoting at the same time valid claims; the}'^ 
seek to avoid commercial taint, to establish physical medicine on sound prin- 
ciples. Krusen made certain recommendations designed to improve the 
scientific reports of physical therapists. Such therapists should avoid the 
spectacular, avoid half-truths and overenthusiasm, and correct the inade- 
quacies and inaccuracies too common to the literature of their specialty. 
Brief general articles outlined the technic, indications and contraindications 
for the various types of physical therapy ®®’ and their physical 

(Taylor) and physiologic basis (Hill). Rather than apply these methods 
haphazardly and unintelligently phj’^sicians not trained in their administra- 
tion, should refer patients for treatment to those who have been trained, 
lit both physician and ph3'sical therapist should cooperate closel}'.®®* Ph3'- 
sicians should try to select the form of tlierap3' most suitable for each pa- 
tient and should review their patient’s condition at least after ever3'- 12 
treatments to see whether the therap3’- should be changed to get better re- 
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sults.®^ Patients should be taught as supplements the simple inexpensive 
methods available for use in the home/®® The physiologic effects of heat 
were noted,®® also indications for the various types of light therapy (Eide- 
now). The simple infra-red lamp is “ the best source of heat (Krusen).” ®®^ 

The technic of contrast baths differs in various clinics : in many the al- 
ternating applications of hot and cold were given empirically for one minute 
each. Pennington used applications of three minutes each but considered 
them unsuited for patients with impaired peripheral circulation. Wood- 
mansey, Collins and Ernst made an interesting study on the physiologic re- 
sponses of different “ normals ” and patients with atrophic arthritis to con- 
trast batlis of different lengths. 

Temperatures of the hot water were from 107 to 113° F., of the cold water, from 
47 to 55° F. The time of the hot and cold applications was changed about to note 
what combinations induced the optimal response in peripheral circulation. Changes 
in the skin temperatures of extremities were recorded before, during and after the 
treatments. Ten healthy males produced the best type of circulatory response, skin 
temperatures went upward rapidly in a remitting or steplike fashion, indicative of 
rapid adaptability. It was found that when the common (one minute hot and one 
minute cold) technic was used, even the most responsive normal subjects failed to 
respond satisfactorily, the alternating periods were too short. Sometimes the technic 
resulted in an actual composite fall rather than rise in skin temperature. Responses 
were satisfactory with five minutes in hot and five minutes in cold water, and with 
seven minutes in hot and three minutes in cold, but the use of six minutes in hot and 
four minutes in cold water was the most comfortable for patients and gave rise to the 
best warming effects. Some healthy women and patients with atrophic arthritis re- 
sponded abnormally to this scheme. In cases of active severe arthritis the “worst 
responses ” were encountered : temperature curves revealed practically no local vascu- 
lar reactions and a progressive cooling rather than a net warming of the extremity. 

Since no male arthritic patient exhibited poor reactions, no evidence was 
obtained to suggest that atrophic arthritis is grafted on a preexisting vas- 
cular dysfunction. The sluggish adaptability of peripheral circulation in 
arthritic men is the result, not the cause of the disease. Many “ normal ” 
women and most of the women with atrophic arthritis studied exhibited poor 
adaptability, i.e., a poor vascular response to the contrast baths. The pre- 
existence of an inherent vascular defect or poor adaptability may increase 
one’s susceptibility to atrophic arthritis or may favor a graver form of the 
disease, but it is not the primary cause of the disease in either sex. How- 
ever, the greater incidence of vascular deficiency in women may account for 
the greater incidence of severe atrophic arthritis in that sex. Woodmansey, 
Collins and Ernst were unable to distinguish so-called primary rheumatoid 
arthritis from “ infective arthritis ” by these reactions. They suggested 
that “ primary rheumatoid arthritis ” is not a different disease but is merely 
rheumatoid (i.e., infective) arthritis in a female who already possessed a 
constitutional vascular defect (sluggish peripheral vascular reaction). Dis- 
ease brings the preexisting vascular failure into greater prominence. 

[This is a useful, practical piece of research, undramatic but clear and concise, 
and typical of the kind of research in physical medicine of which much more is needed. 
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Krusen at The Mayo Clinic has corroborated this work in part. Many arthritic pa- 
tients responded less satisfactorily to tlie one minute — one minute technic than to 
longer alternating periods. But his preliminary observations seem perhaps to indicate 
differences in the vascular responses of Americans and the English (which tourists 
have long suspected!). His normals and arthritics exhibited optimal adaptability to 
either a four minute hot, one minute cold, or to a four minute hot, two minute cold 
regimen. — Ed.] 


Ultraviolet irradiation was strongly approved and considered by 

some more useful and " curative ” than infra-red rays. Contraindica- 
tions to heliotherapy are febrile arthritis, the appearance of general or local 
reactions, and the coincidental presence of active tuberculosis, myocarditis 
or general debility. The supposed “ specificity ” of short-wave diathermy 
and its superiority over long-wave (ordinary) diathermy were argued by 
several but denied by others who 

found no effect from short waves except the heat. But it was agreed that 
it was a most effective form of deep heating and gives results not readily 
obtained by other forms of heat ; e.g., after 20 minutes application of short- 
wave diathermy to a hip joint the temperature of urine was 101° F. It 
produces a deeper, more uniform heat and is more readily applied, but the 
dosage is more difficult to control.®*® Studies in vivo showed that it pro- 
duced more heat in muscles than in bone marrow : it produced in vitro 
temperatures hotter in fat than in other tissues.®'*® Galvanic and sinusoidal 


currents are useful in preventing muscle atrophy.***’ ’’ 

Paraffin baths (wax at 130° F.) and mud packs (at 110 to 125° F.) 
can be given so hot because of the low conductivity of their heat.'^*®’ ®®® 
When not overdone their dehydrating effect is soothing, but patients may 
overestimate their value.®*® The various forms, rationale and physiologic 
effects of hydrotherapy were described.*®’ *®’ *®®’ ®®* Described also 


were the optimal technic for hot and cold baths (Holmes; Pennington), the 
value of hot-water fomentations (Phillips) and of foam baths (“useful 
for fat arthritics” according to Hill), an improved type of Hubbard tank 
for underwater therapy (Currence), an inexpensive homemade whirlpool 
bath suitable for arms and legs (Boynton). Brine baths may stimulate 
ciiculation through some osmotic effect on skin; they are useful in chronic, 
but not in subacute, atrophic arthritis (Neligan). The deep or reclining 
immersioi] bath in conjunction with undercurrent douching or manipulative 
exercises is most useful in quiescent atrophic arthritis, according to Cope- 
man and Thomson,®®* but should not be used in any case of infective or 
true rheumatoid arthritis with the “ slightest sign ” of clinical activity : their 
s 'ins and joints are too sensitive to it, and the\' ma\’- react poorly even to the 
mildest hj-drotherapy. 

The advantages of spa therapy were stressed.*®’ *®® The waters contain 
no Sfxcific for arthritis, their medicinal ingredients are merely adju- 
Aants icat is the important factor plus the advantage of remoiung the pa- 
tient roin his home to a new environment.®®*’**® Because it is often too ex- 
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hausting, treatment at spas and resorts may be less desirable in active cases 
than the more restful services available in hospitals or sanatoriums. 

A list of approved American schools for physical therapy technicians, 
the standards required for them,-®' and a scheme for the organization of 
a physical medicine unit in a teaching hospital were published.^®"*® 

Occupational Therapy. This form of treatment teaches arthritic pa- 
tients interesting and even profitable ways of increasing joint and muscle 
function and possesses marked psychologic and remedial value. It is a 
specialized branch of physical medicine. The scheme used by the Depart- 
ment of Hospitals, New York City, was described. Various methods used 
in occupational therapy were outlined (Copeman; Merritt). Bradford 
stated that, although valuable, occupational therapy should “ not be trusted 
for specific improvement, because in his interest in creating even a basket or 
a rug, a patient will work within the limits of joint motion and will forget 
to increase these limits.” A survey of approved American schools of oc- 
cupational therapy was made (Council on Med. Ed. and Hosp.). An 
association of occupational therapists has been organized in England.^^® 
Roentgen-Rays, Radium. Deep roentgen therapy was considered “ in- 
valuable” in the later stages of atrophic arthritis; reduction of pain and 
swelling may be accomplished (no results given). Use of thorium X was' 
noted.®®® Injections of water impregnated with radon were valueless.’*^^ 
Fever Therapy. Fever therapy was considered of some value by Snow 
(no details) and by Ferderber, who noted “improvement ” in 11 of 28 cases 
classified as chronic atrophic, acute infectious, chronic infectious and rheu- 
matoid arthritis. This therapy seemed of little value to others (no details; 
Thompson, Wyatt and Hicks). In Paul’s 28 cases, results of treatment 
were “excellent” in 11 per cent, good iri 43 per cent, insignificant in the 
rest. Others disapproved of the usual sessions of fever, but approved 
the use of “ mild sessions ” (101° F. for one hour). No details were given. 

Sympathectomy. Atrophic arthritis was not thought by Adson to be 
generally suitable for sympathectomy: “unfortunately the results are not 
consistent.” 

Hysterectomy. Solomons concluded that hysterectomy is indicated in a 
few rare cases of atrophic arthritis. He reported the case of a woman, aged 
40 years, whose arthritis of some years’ duration became worse after the 
birth of her last baby. There was some leukorrhea; menstruation was 
“ heavy.” The cervix was normal. “ Therefore the major operation was 
decided on, and hysterectomy with double salpingo-oophorectomy was per- 
formed.” The uterus was essentially normal histologically. “ The patient 
has been well and free from pain and deformity since operation.” 

[It would have been interesting to know what effect, if any, this patient’s previous 
seven pregnancies had on her arthritis. The postpartum exacerbation of her disease 
was similar to that noted in the case of De Sa in which hysterectomy also was done. 

It is not likelj' that the removal of the uterus per se influenced her disease; she prob- 
abl}' experienced the nonspecific effect which may follow any surgical procedure. 
—Ed.] 
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Nonsiirgical Orthopedic Methods. The most important factor in pre- 
venting deformities is to reduce muscle spasms by resting the part for short 
periods in light splints with the joint in the optimal position.^^*’ 

The optimal position for each joint was listed.^®" “If a patient with a 
simple distortion of one joint is not protected, serious deformities of multiple 
joints will certainly follow ” (Stump). Splints must be removable to per- 
mit the application of heat and some joint motion. Fisher preferred light 
metal splints to plaster. Casts of cellulose compound are “ superior to 
plaster of Paris splints ” ; they are much thinner, lighter and less expensive 
(Joplin). To shoulders affected with pain and muscle spasms Kuhns ap- 
plied plaster abduction splints but Capener applied adjustable metal abduc- 
tion splints. Osgood stressed the importance of correct body mechanics in 
preventing deformities. 

Surgical Orthopedic Methods. These aim to correct deformity, restore 
motion, and stabilize painful or disorganized joints. The technic of the 
various procedures was described (Lewin). Before submitting to them the 
patient’s joints must have been free of active inflammation for “ a long 
period,” and he must have enough physical strength, morale and financial 
resources to endure the long postoperative care in the hospital and the later 
care (Osgood). 

1. Manipulation under anesthesia. In suitable cases this may be very 

valuable when done by skilled hands. It may shorten treatment notably but 
it should never be done to actively diseased joints.®^’’ “ The watch- 

word is gentleness.” Osgood considered it “of limited usefulness.” 

2. Capsulotomy. This may be required to correct some knee deformi- 
ties but is not likely to be successful if there is already much damage to the 
articular surfaces of bone.'®® Wilson’s method (1933) -was approved."®® 

3. Osteotom 3 L Of limited value, tliis may be used to correct an awk- 
ward deformity of hip or wrist.'®® Briggs described a flange osteotomy to 
correct deformity of the knee. 

4. Arthroplasty, Different methods were described.^®’ "®® Some con- 
fined its use to cases of bilateral ankylosis of hips.'®® 

5. Arthrodesis. This is applied chiefly to midtarsal, subastragaloid, 
■nee and wrist joints to convert an unstable fibrous ankjdosis into a stable 
ony one. Other joints general!}' anl<ylose themselves.'^®®’ ‘®® 

. . rthrotom}’ and lavage. Fisher ®^’ considered this valuable in sub- 
acute atrophic arthritis; he often noted a most gratifying amelioration of 
symptoms, sometimes complete remissions for as long as 12 to 14 j’ears. 
t was appro\ed by Savage who injected Dakin’s solution, and b}’ Broom- 
r " reduced^ chronic effusions b}' injecting formalin and glycerin 

^ A ^ ^^hd ) w’hich promotes absorption by its irritant effect. 

/. }novectoniy. This may be valuable in certain cases®'" but its use in 
a rop uc art iritis is limited.'®®' "®® In the type in which proliferation is con- 
me to tic^s}novia ‘ it is reasonable to expect the greatest benefit from s}'- 
uo\ec om\ (Swctt). But synovectomy is useless if proliferation has 
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progressed to the extent of severe cartilaginous ulceration and absorption, as. 
shown in roentgenograms by a material reduction in the joint space. Inge 
performed synovectomy in 26 knees affected by atrophic arthritis. The re- 
sponse was poor. Improvement was symptomatic in 61 per cent, but func- 
tional in only 34 per cent. The rest either had recurrences or were “ made 
worse by the operation.” 

8. Bone puncture or drilling; forage. This procedure (Mackenzie, 
1931) was done by Kersley under local anesthesia in 11 cases: in five “im- 
mediate local improvement ” occurred which was maintained in four. One 
patient who was improving before operation had general improvement. The 
local improvement probably resulted from tbe enforced rest rather than the 
bone drilling, as comparable results were obtained by temporary immobiliza- 
tion in plaster alone. [Mackenzie did his operations under general anesthesia: 
this may account for his better results which may have represented a nonspecific post- 
operative effect. — Ed.] Apparently unaware of the work of Noble Smith 
(1890), of Mackenzie (1931 et seq.) or of Graber-Duvernay (1932 et seq.), 
Hipps reported bone drilling for “ acute infectious arthritis ” as a “ new 
procedure.” Sixteen cases of “ acute monarticular inflammation ” were 
treated : results were “ excellent ” in seven, good in two, fair in four, poor 
in three. Smears and cultures were made of the serosanguineous exudate 
exuding from the bone drills : streptococci, generally nonhemolytic, occa- 
sionally hemolytic, were recovered in seven cases. It was suggested that 
acute arthritis starts as a primary osteitis of epiphyseal bone. 

[Case histories were not given. — Ed.] 

Psychotherapy. Kindersley commented on the marked cheerfulness of 
arthritic patients : “ It seems to be a provision of Providence that this faculty 
is strengthened.” However, these patients need frequent sympathetic dis- 
cussions that they may be helped to face their future aright, and their phy- 
sicians must practice simple but sound psychotherapy.®®® Much can be done 
b)’- the physician who is also a friend, expressing a real human interest in 
the patient as a person.^® When these patients develop a vital faith and a 
philosophy of living “ fear goes, improved health follows, and most im- 
portant of all for the future welfare of the patient, personality changes take 
place ” (Swaim and Harris). 

Prognosis; End Results. Since the viscera or vital organs rarely become 
affected the disease rarely shortens life though it may deprive the patient of 
much that lends value to life."^' As to the prognosis in “ typical rheumatoid 
arthritis ” Stone was very pessimistic. “ About one patient in ten has spon- 
taneous remissions, to be followed sooner or later by exacerbation; spon- 
taneous arrest may occur at any stage, but it is very uncommon before ir- 
reparable damage has been done.” According to others, however, the dis- 
ease frequently becomes “ arrested ” or “ cured.” The results of a com- 
posite program of treatment in one series of cases (Thompson, Wyatt, 
Hicks) were as follows: of 273 patients treated for 4.5 to 8 months, on dis- 
charge 24 per cent showed little or no improvement, 34 per cent were mode- 
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lately improved and 42 per cent were markedly improved. One to six 
years later, follow-up reports on 87 of the 210 benefited patients were made: 
nine were worse, 18 were the same as on discharge, 30 were better, 28 were 
well and two were dead ; in other words nearly all continued to improve after 
discharge. Death occasionally occurs, seldom during the acute stage but 
from. gradual “ failure,” in conjunction with acute depression and progres- 
sive anemia (Copeman). 

Still’s Disease: Still’s, Chauffard’s, or Felty’s Syndrome 

Clinical Data. In two instructive papers Portis and Schlesinger re- 
viewed the clinical and pathologic features of this disease. These include 
a chronic polyarthritis which may begin acutely or insidiously. In milder 
cases it affects chiefly periarticular tissues but in more severe cases, like 
chronic progressive atrophic arthritis, it affects intra-articular tissues. 
Periods of septic or of mild intermittent fever, enlargement of lymph nodes, 
generally of spleen, and frequently of liver also, occasionally pleurisy, peri- 
carditis and subcutaneous nodules, anemia, leukocytosis in the early stages 
and later sometimes leukopenia with relative lymphocytosis occur. Accord- 
ing to Findlay Still’s disease is not a special t 3 'pe of atrophic arthritis con- 
fined to childhood ; exac% the same picture occurs at all ages. Several new 
cases were described in detail: two fatal juvenile cases with necropsy data 
(Portis), one fatal juvenile case in which the patient had been under obser- 
vation for six years,^®' two fatal cases of adults (Taussig), and one nonfatal 
case of an adult, “ tlie first case of Still’s disease reported from Australia ” 
(Lambie). 

Pathology. In only about 20 cases have necropsy data been reported. 
Diese were reviewed (Portis) and included lymphadenitis with hyperplasia 
of reticulum cells, splenic hyperplasia, passive hyperemia and fatty degenera- 
tion of liver, fibrinous adhesions of pericardium, of pleura and occasionally 
of peritoneum, cardiac enlargement without valvulitis or Aschoff bodies and 
articular changes presenting "the usual appearance of chronic proliferative 
arthritis at various stages” (fusiform swellings, contractures, effusions 
raiely, cellular infiltration of synovia, some formation of pannus, destruction 
of cartilage). Any joint may be affected. Portis emphasized the relative 
frequency of amyloidosis in spleen, liver or kidneys in his and other cases, 
dis two patients had generalized amyloidosis and died of uremia as did some 
ot lers mentioned in the literature. Other causes of death have been terminal 
co itis or pneumonia, melena, petechial hemorrhages and abdominal or sub- 
aiac mold hemorrhages. In one case^®^ death resulted from hemolytic strep- 
tococcal mastoiditis, septic arthritis and septicemia. Necropsy revealed 
septtc arthritis implanted on “ obvious rheumatoid arthritis,” and amyloidosis 
o spleen, liver, kidneys and adrenals. 

j tPbk patient \v,as seen by one of us, W. B., and the case is the tliird case of 

which joints previously affected became septic as a result of a 
complicating septicemia.— Ed.] ' 
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Laboratory Data. Diplococci of uncertain significance were recovered 
from synovial fluid in two of Sclilesinger’s cases. In Taussig’s two fatal 
cases of adults hyperglobulinemia with extremely high euglobulin per- 
centages was present. In the two cases values for total serum protein were 
7.25 to 14.1 and 7.1 to 9 gm. per cent (normal 6 to 8 gm. per cent), serum 
albumin 1.4 to 2.4 and 2.1 to 3.9 (normal 4 to 5), serum globulin 5.6 to 
11.7 and 4.3 to 5.8 (normal 1.4 to 3), euglobulin 1.7 to 3.7 and 0.8 to 2.3, 
pseudoglobulin 3.9 to 4.7 and 2.2 to 3.9. 

Roentgenographic changes in joints differ somewhat from those of other 
forms of atrophic arthritis, according to Schlesinger who believed that they 
“ could almost be described as pathognomonic of the disease.” They in- 
cluded general decalcification, destruction of cartilage, diaphyseal over- 
growth, premature ossification — “ changes partly characteristic of rheuma- 
toid arthritis and partly of osteoarthritis.” A similar combination of 
changes was noted in Lambie’s case. 

Relationship to Atrophic Arthritis. Most English and American writers 
regard Still’s disease as merely a variety of atrophic arthritis. The reac- 
tions in spleen, lymph nodes and heart suggested to Lambie that “ in Still’s 
disease the organisms supposedly responsible for the condition more fre- 
quently enter the blood and tissues than in the common forms of chronic 
rheumatoid arthritis.” But in his case the blood was consistently sterile. 
Schlesinger regarded Still’s disease as a “ special clinical type of rheumatoid 
arthritis ” which, for the sake of study at present, should be distinguished 
from the ordinary forms. [This is our viewpoint. — Ed.] Portis favored the 
French view that it is a special entity. Taussig recalled that manifestations 
of lupus erythematosus are prolonged fever, arthritis, pleurisy, pericarditis, 
pneumonitis, nephritis and leukopenia; cerebral lesions may occur and later 
hyperglobulinemia. He suggested that cases of lupus erythematosus dis- 
seminata without cutaneous reactions may not be uncommon and that lupus 
erythematosus disseminata, Libman-Sack’s type of endocarditis, and the 
Still'Chaulfard’s and Felty’s syndromes may all be manifestations of the 
same disorder. 

Treatment. Remedies recommended were general hygienic measures, 
physical therapy, reactions to foreign protein and orthopedic measures as for 
atrophic arthritis. Gold salts, successfully used by Copeman ^ in two cases, 
were not recommended by Schlesinger because severe toxic reactions fre- 
quently affected his juvenile patients so treated. The use of transfusions, 
liver extract, supplementary vitamins and other remedies proved valueless 
in one case.*®^ 

Prognosis. This varies notably. In some apparently hopeless cases 
“ remarkable recoveries ” occur. The active stage of the disease generally 
lasts about five years ; the infection usually subsides with the onset of puberty. 
Among infants the disease may prove fatal.®®'* 
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Hypertrophic Arthritis 

“ Hvoertrophic arthritis ” is not a disease but a type of cartilaginous 
deeenerltion and osseous reaction to several different agents; trauina gouty 
Sits ^erta' ^ and unknown factors. The commonest form is 

‘‘ prtay hypertrophic arthritis ” which affects most elderly persons more or 

less spontaneously and usually involves several, but not , usually 

ondaiy hypertrophic arthritis ” may affect persons of any age, and usuaU> 
involves only one or a very few joints affected by acute t^autna an 
fectious arthritis, chronic occupational trauma or the trauma ^ 

a developmental defect of a joint. Thus the presence of osteophytes does 
not always indicate the presence of primary hypertrophic arthritis. 

Primary Hypertrophic (Senescent, Degenerative, Osteo-) 

Arthritis 


Clinical Data. Patients with primary hypertrophic arthritis react to 
meteorologic factors differently from those with atrophic arthritis. c- 
cording to Coste and Forestier they are made worse by cold but not by damp- 
ness. In contrast to patients with atrophic arthritis, they do not feel worse 
at the seaside, but they too are better in dry or damp heat. Shoulder joints 
are affected less often by hypertrophic arthritis (in 6.6 per cent o cases; 
than by atrophic arthritis (in 9 per cent of cases), and less severely, accord- 
ing to Kuhns. Severe contractures and stiffening of shoulder joints 
sitating operative procedures almost never occur in hypertrophic arthritis. 

Gelatinous “ synovial cysts ” or “ synovial lesions ” develop in a few 
cases of Heberden’s nodes over the dorsum of the fingers either between the 
nail and terminal phalangeal joints or between tire latter and midphalangea 
joints.^ Similar lesions may affect persons without Heberden s nodes. 
Pathologic reactions in these nodes were described by Weber and Freuden- 
thal. In the early stage rarefaction of connective tissue fibrils was seen 
without inflammation or formation of tumors. Later small oval cysts ap- 
peared which were lined with one to three rows of endothelial cells, filled with 
faintly staining fine granular masses forming a network. Older and 
larger cysts showed further diminution of connective tissue bundles, the 
space being occupied by star-shaped cells and fine fibrillar}’- masses, the whole 
somewhat resembling the microscopic picture of Wharton’s jelly in the um- 
bilical cord. The nodules are sometimes painless, at other times quite 
painful. 

[In the discussion of this report several methods of “curing” these lesions vere 
noted: galvanocauterization, excision, incision and carboHzation, cauterization ^\lth 
carbolic acid, and knocking or squashing them with a hammer. Radium was use 
unsuccessfully. In our experience many of tliese lesions need no special treatment as 
they are painless. Sometimes they recede or rupture and collapse spontaneously , 
occasionally they reform. — Ed.] 

* In this section " hypertrophic arthritis ” refers to the primary form. 
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Physicians concerned with Heberden’s nodes may be interested in a his- 
torical sketch of the Heberden father and son (Hale- White). 

Hypertrophic arthritis of the neck will be considered in the section on 
hypertrophic spondylitis. 

Roentgenograms. The roentgenographic features of hypertrophic ar- 
thritis were again described.^^’ Attention was called to the frequent 
presence of small “ periarticular ossicles,” distinctive from osteophytes, de- 
posited in the substance of joint capsules in fingers affected with this disease 
(Calthrop). 

Osteophytes which affect the distal phalanges are called Heberden’s nodes; those 
which affect the proximal phalanges are called Bouchard’s nodes, according to Van 
Dam who believed that their structures can be explained to a great extent by studying 
the normal structure of the skeleton. The phalanges and metacarpals have only one 
epiphysis, that of the former at the proximal, that of the latter at the distal end (except 
in the thumb, where the metacarpal epiphysis is situated at the proximal end). The 
bases of the phalanges are thus epiphyseal and ossified in cartilage, and the heads 
[are] diaphyseal and ossified from the periosteum. The marginal zone of compact 
bone is sharply defined at the base, but at the head merges gradually into the spongiosa. 
The osseous basis of Heberden’s and Bouchard’s nodes consists of a composite struc- 
ture, a large periosteal osteoph3^e connected with the periosteal head of the phalanx 
and a pointed cartilaginous osteophyte connected with the cartilaginous base of the 
next phalanx. 

In cases of hypertrophic arthritis terminal and proximal interphalangeal 
joints commonly are affected, but the metacarpophalangeal joints rarely are 
affected. Curiously, the base of the thumb is not uncommonly involved. 
In many cases the part of the greater multangular bone lying between the 
bases of the first and second metacarpals is disorganized and destroyed. Ac- 
cording to Van Dam the presence of the radial artery which loops directly 
over this bone may be somehow responsible. 

Pathology. The articular pathology of hypertrophic arthritis was re- 
viewed (Ghormley). “ Osteo-arthritis of the same types seen by every 
radiologist to-day ” affected the bones of a mastodon of the Post-Pleistocene 
Age recently found near Charleston, N. C. (Chamberlain and Taft). 

Laboratory Data. Studying Cooke-Arneth counts, Gibson noted sig- 
nificant and essentially similar shifts to the left in both atrophic and hyper- 
trophic arthritis as compared with normals. Collins noted such shifts to the 
left in cases of osteo-arthritic hips with large cyst-like areas of rarefaction 
in articular bone. In such cases sedimentation rates, which are generally 
normal in osteo-arthritis, were found to be elevated. The altered rates and 
shifts to the left do not permit one to assume that the disease is infective in 
nature. The cysts were degenerative, rather than inflammatory in origin 
and “ are not of the osteoclastomatous nature of some other bone cysts. . . . 
It is now clear that true osteoarthritis of the hip is quite distinct from the 
simple ‘ osteophytosis ’ around joints or spine, to which the term osteo- 
arthritis should never be applied; the Arneth count may continue to prove 
of value in their differentiation. Experience with the Arneth count in this 
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disease also suggests that the count may be influenced by a local bone pathol- 
ogy which is quite independent of the general condition of the patient as re- 
flected in tlie sedimentation rate.” 

Etiology. 1. Factor of trauma. Intricate experiments have been made 
to find out whether hypertrophic arthritis is a disease of usage or not. Ac- 
cording to Van Dam, “ Nature has carried out a convincing and decisive 
experiment on the carpo-metacarpal joints. For the carpo-metacarpal joint 
of the thumb is the only one of these joints which is properly mobile and at 
the same time the only carpo-metacarpal joint to be attacked fairly frequently 
by hypertrophic arthritis.” 

[Neither this point nor others previously noted in these Reviews have afforded 
convincing proof that trauma is the sole cause of primary h5'pertrophic arthritis. 
Nevertheless it is an important, perhaps the most important, predisposing and pre- 
cipitating factor. — Ed.] 


2. Factor of senility of articular tissues. Finn accepted the idea that 
the condition results from senility of cartilage; “ It is a disease only if it 
starts early in life. ... If we have inherited inferior cells our cartilages may 
give in earlier. But it seems that it is the result of the sclerosis of the blood 
vessels as shown in Heberden’s nodes, found round the terminal joints of the 
fingers.” 

[No new data to support this idea were given. — Ed.] 


3. Factor of impaired circulation. Pemberton and Scull again sum- 
marized the evidence (given in previous Reviews) which indicates that de- 
fective circulation to joints may he an important factor in the etiolog)’’ of 
hypertrophic, as well as of atrophic, arthritis. Capillary observations made 
in 31. cases of symptomatic hypertrophic arthritis showed circulatory stasis 
in 35 per cent, intermittent flow in 32 per cent, narrowed capillaries in 75 


per cent, slowed rate of flow in 28 per cent. The abnormalities were similar 
to, but less frequent than those seen in atrophic arthritis. 

[Regardless of their importance as predisposing or aggravating factors the fact 
that these abnormalities are inconstantly present indicates that they cannot be the chief 
cause of the disease.- — Ed.] 


4. Factor of endocrine dysfunction. Some consider the disease 
endocrinal in origin ” despite the fact that no known endocrine dysfunction 
is consistently present. Metabolic rates were above normal in 12 per cent 
of 116 cases, normal in 63 per cent, below normal in 25 per cent (Rawls, 
Ressa, Gruskin and Gordon). In this connection the work of the Silber- 
bergs is of interest. The use of anterior pituitary implants and of acid ex- 
tracts of anterior lobes of pituitarv’ glands of cattle produced hj'pertrophic 
and degenerative changes in articular cartilages of immature guinea pigs; 
nit the changes were “ similar to those reported in human acromegaly ” 
rather than to human hypertrophic arthritis. 

a. Factor of altered metabolism. Food allergv’^ was considered by Pot- 
tcnger to be an etiologic factor in hypertrophic, as well as in atrophic ar- 
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thritis. Sherwood entertained the idea that a vitamin C deficiency might 
aggravate hypertrophic (or atrophic) arthritis by increasing the interstitial 
fluid. Concentrations of vitamin C in the blood of 10 of his patients with 
hypertrophic arthritis varied considerably; 0.35 to 0.82 (av. 0.57) mg. per 
cent in five “county cases;” 0.48 to 1.6 (av. 1.0) mg. per cent in five 
“ private cases ” ; average for the 10 cases was 0.76 mg. per cent. This 
average was considered normal by Rinehart and his colleagues who reported 
that “ in a small series of cases of hypertrophic arthritis the plasma values 
[for vitamin C] were almost uniformly high.” 

6. Factor of infection. Polak echoed the conclusion of most workers 
that the disease is “ certainly not of infectious origin.” Nevertheless in its 
course definite inflammatory reactions may occur. Contrary to most in- 
vestigators Hartung stated his belief that infection may incite symptoms: 
“ While osteoarthritis is fundamentally a degenerative disease, there is little 
question that infection does play a part in precipitating pain.” 

[This idea has been supported by others also, but has not been proved. — Ed.] 

Treatment. The great importance of reassurance was recognized. When 
a patient has been told that he does not have a seriously crippling or ankylos- 
ing form of arthritis “ he will go home greatly improved because you have 
dispelled his fears” ( White). In most cases rest and reduction of 
trauma, including that of obesity, are of first importance. Moore con- 
sidered the pain frequently owing to capsular stiffness, and advised patients 
with early osteoarthritis of hips to “ keep the joint moving.” He believed 
that despite the pain and discomfort which exercises may induce at first, in- 
creased mobility and decreased pain eventually result. [Rest has been more 
valuable than the deliberate use of exercises in our experience. — Ed.] The diet re- 
quired is usually one with moderate caloric restrictions, especially in obese 
patients.^^® Pottenger sought to have patients avoid foods to which they 
were presumably allergic. The use of synthetic vitamin C seemed worth 
while to Sherwood. Massive doses of vitamin D were valueless (Stein- 
berg). “It is quite useless to administer gold salts in osteo-arthritis.” 
Most writers agreed that the removal of infected foci will not 

benefit joints in this disease, but may be indicated in certain cases to im- 
prove the patient’s general health. However, the removal of foci seemed of 
importance to Hartung who believed that infection may precipitate pain. 
Kersley claimed to have noted improvement in some cases in which vaccines 
were used “ in spite of the absence of rationale.” Others considered vac- 
cines valueless.^^® 

Injections of chaulmoogra oil were given by Smith, Blocker and Tumen 
in 17 cases of hypertrophic arthritis: Improvement was absent in 64 per 
cent, “ slight ” in 30 per cent, “ moderate ” in only 6 per cent and “ marked ” 
in none. Some regarded the use of gonadotropic and thyrotropic hormones 
beneficial (no results given). Others stated that about 41 per. cent of 
patients with mixed arthritis and osteoarthritis, especially those who were 
obese, “ improved ” following use of thyroid extract. 
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[One of us, F. C. has approved the experimental use of estrogenic hor- 

mones in cases of hypertrophic arthritis with menopausal symptoms. But most of us 
consider that endocrine therapy has not yet been proved to be of value in this disease. 
The effect of thyroid extract is chiefly, if not wholly, a weight-reducing one. — ^Ed.Q 

Roentgen therapy to provide relief of pain was approved (no results 
given) (Broomhead). Fever therapy also was not recommended.®®® 
Mecholyl iontophoresis seemed useful to some,^’^* but it was considered in- 
ferior to the use of conversive heat by Licht who used six different types of 
physical therapy for 68 patients with osteo-arthritis. “ Relief ” was afforded 
to 25 per cent, “ improvement ” to 35 per cent, no benefit to 40 per cent. 
The beneficial effects of various forms of hydrotherapy were stressed.^^^’ ®®®’ 
Thomson favored the use of warm immersion baths with hot undercur- 
rent douches or local hot packs to relieve pain and muscle spasms in early 
cases, massage with douches or hot packs in more chronic cases. Brine baths 
were recommended by Neligan, Fango treatments by others.®®® Currence 
considered his results with underwater treatment very satisfactory, “ occa- 
sionally spectacular.” 

In some cases Tarsey obtained significant relief of pain by peri-articular 
and intra-articular injections of 1 per cent procaine hydrochloride. A 
curious method of treatment was used by Woolf in cases of hypertrophic 
arthritis of knees and “ intractable pain.” The method consisted of injec- 
tion into the affected knee joint of the patient’s own fat, excised from the 
thigh or abdominal wall, then liquefied and converted into oil to act as an 
articular lubricant. Thirty injections were given to 24 patients: 16 in- 
jections were called ” successes,” 7 were “ failures,” 3 were of doubtful 
value. 4 produced immediate relief of pain but the patients were lost sight of. 
No attempt was made to explain the results. Hips were found to be un- 
suitable for this therapy. The disadvantages of the method were recognized 

b}’’ Woolf who reserved it for use only in cases quite unrelieved by the usual 
remedies. 

Orthopedic manipulation of certain osteo-arthritic joints under anesthesia 
|\as some,^®^’ ®'®’ but considered valueless, at times harmful, 

y ot iers. ’ * In this disease bits of cartilage or bone may become de- 
fac led and form joint mice ” : If they produce pain or instability they may 
require removal, but under other circumstances cheilotomy or the removal of 
cion ro-ossMus overgrowths has given disappointing results (Broomhead; 

sgoo ). Pl'itt stated that despite the technical simplicity of bone puncture 
or oragc (drilling of the femoral head) the operation “ has failed to become 
popu ar m the orthopaedic clinics of Great Britain and the United States. It 
" empirical procedure and likely to be of transitory value 

on \ [l o results were reported. — Ed.] Subtrochanteric osteotomy and ace- 
a u op ast) are reputedly indicated in selected cases (Platt). But arthro- 
csis o painful hips was considered bj' Osgood to be useful in more cases 
operations. Watson-Jones considered the use of a 

II 1 ctersen nail of value in performing arthrodesis. Since the sjmovial 
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changes that occur in this disease are relatively unimportant secondary effects, 
Swett considered synovectomy in general inappropriate. Inge also con- 
sidered it theoretically contraindicated but he performed it on 20 “ painful 
and disorganized ” knees of 13 patients: 70 per cent were “ improved ana- 
tomically,” 90 per cent were “ improved symptomatically,” 60 per cent were 
“ improved functionally. . . . Some of the most satisfactory and even 
dramatic results were seen in elderly patients with osteo-arthritis, several of 
whom were released from bed or wheel chair and restored to relatively 
active lives.” 

Secondary Hypertrophic Arthritis 

In most cases of tarsometatarsophalangeal exostoses there is a definite 
history of trauma from blows or strains or from the continual pressure of 
ill-fitting footwear. Moore and Ashby accepted the theory that the actual 
provocative factor causes a rupture either of the periosteum, as it enters its 
point of insertion, or of its tendinous insertion. In the later stages of hallux 
valgus or hallux rigidus the compensatory changes of traumatic osteo-ar- 
thritis (secondary hypertrophic arthritis) appear. Much can be accom- 
plished by conservative measures : padding, strapping and the use of proper 
shoes, graded exercises for flat feet and weak muscles. Surgical correction 
of bunions and excision of exostoses is often required and gives relief.®®”’ 

Backache and Sciatica 

General Remarks on the Causes of Backache and Sciatica. Many short 
general articles on this topic appeared which described the multiple causes 
of backache and sciatica, the need for a detailed and rather specialized his- 
tory and physical examination in every case, the use of the various physical 
tests and maneuvers, and roentgenologic examinations which should be 
made.^^®’ ^’^®’ ®®®’ Despite the real contributions recently 

made to this subject it is still a very confusing one. Several classifications 
of the causes of backache and sciatica were presented,^^®’ ®®®’ ®®®’ but it 
is difficult after reviewing current literature to form an opinion on the rela- 
tive frequency of the various causes of backache. According to Epstein 90 
per cent of low back pain is due to postural defects ; according to Wildman 
75 per cent of backaches of men and 50 per cent of those of women are due 
respectively to genito-urinary and gynecologic conditions. But Raddin con- 
cluded that retroflexed and retroverted uteri rarely cause backache. Ac- 
cording to Bankart the commonest cause of persistent low back pain is sacro- 
iliac strain. The commonest cause of sciatica was stated to be spinal osteo- 
arthritis by Echols, chronic fatigue of leg and lumbar muscles by Lindstedt, 

“ rheumatism ” by Slot, and ruptured intervertebral disk by Jaeger. In con- 
trast several writers (Love, Adson and Craig; Poppen) considered the last 
to be the cause of only a small percentage of cases of sciatica. This con- 
fusion as to the relative importance of the various lesions that may produce 
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backache and sciatica could and should be cleared away by the coordinated 
efforts of several specialists. It would simplify the problem for the general 
practitioner, who is inclined to believe that too many specialists (urologic, 
gynecologic, orthopedic) jump to the conclusion that almost every backache 
pertains to his particular specialty.^®® [But no two or more specialists will ever 
agree on the cause of a backache. — ^Ed.] Of 417 cases of low back pain en- 
countered by Steindler atrophic or hypertrophic arthritis was assigned to be 
the cause in 142, "posterior ligamentous syndrome” in 114, “myofascial 
syndrome ” in 104, and anomalies of lumbar vertebrae in 57 cases. Steindler 
described a test made by injecting procaine hydrochloride to determine in a 
given case whether root pain is due to reflex or to compression of the root. 

Backache from Urologic Lesions. Many low backaches are due, accord- 
ing to Wesson, to referred pain from prostatitis, to myofascitis or arthritis 
secondary to prostatitis which is more often nonspecific than gonococcal. 
He recommended urologic examinations in cases of low back pain unrelieved 
after a few days of conservative medical and orthopedic care. 

“ Suprarenal backache ” noted by Hoffeld, was presumably characterized 
b}"- pain over the renal region or higher, generalized weakness, fatigue and 
sometimes by a low sodium chloride content of blood. In one case backache 
was provoked by feeding foods rich in potassium. 

[This report is not convincing. No pathologic or biochemical data were given. 
—Ed.] 

Backache from Gynecologic Lesions. Backache from cervicitis was de- 
scribed (Raddin). Features were sacral pain with “ distress ” in either or 
both lower abdominal quadrants, extension of pain down the front or back 
of legs, and vaginal discharge. Pain is relieved when the patient lies down, 
is worse when the patient is ambulatory, and is markedly aggravated by 
stooping, straining at the stool, or lifting. 

Backache from Gastrointestinal Disease. A few cases of backache ap- 
parently definitely caused by peptic, duodenal or jejunal ulcers were described 
(Compere, Jones, Mixter). In four of Mixter’s seven cases of mid- 
dorsal backache caused by duodenal ulcer (one of which was in himself) 
gastrointestinal symptoms were long absent. Visceral disease (bronchiec- 
tasis was also mentioned) may cause backache, but examples were cited in 
which spinal lesions (fractures, extradural cysts, giant-cell tumor, tubercu- 
losis) induced abdominal pain, sometimes simulating appendicitis. 

Po.^tural Backache. This is a common,^^® some say the most common, 
type of backache and is related to poor posture, flat feet, scoliosis, round 
shoulders, large abdomen, knock knees and other conditions whicli shift the 
body’s center of gravity and provoke strain in the lumbar muscles and those 
used in walking. It is sometimes related to the use of high-heeled or ill- 
fitting shoes. The low back pain may be associated with sciatica and 
is usually " static,” relieved bj’- rest and recumbency, aggravated by activity 
and worse at the end of the day. The sequence of events includes muscle 
weakness, imbalance and contracture. These are evidenced by an increased 
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lumbar curve, pelvic asymmetry, slight adduction and internal rotation of an 
affected hip, tension on gluteal muscles, abductors of the hip, the piriformis 
and on fascia lata of the gluteus maximus. Tension on the sciatic nerve is 
thus produced (Lenhart and Kendall). Postural sciatica, according to 
Lindstedt, does not result from local mechanical conditions alone but from 
the operation of them in persons with a “ constitutional neurosis ” or general 
hypersensitivity to pain. The condition is treated by heat, postural exer- 
cises, swimming, reduction of weight in obese cases, the part-time use of cor- 
set or other support for the back, a % to % inch lift to the heel of the shoe 
on the unaffected leg to shift the pelvis and abduct the affected hip, and other 
shoe corrections to rotate the leg externally. 

Backache from " Functional Decompensation.” Functional decompen- 
sation of the back was again “ defined by Hauser as an imbalance between 
the capacity of the back and the load of work demanded of it. It may be 
part of a general condition of weakness and fatigue, and results in inflamma- 
tion at the lumbosacral and sacro-iliac joints. Present are low back pain, 
increased spinal curves, general and local fatigue. Treatment includes rest 
in bed or adhesive strapping, exercise to increase the muscular capacity of the 
back, and if necessary, the correction of postural deformities by application 
of a cast. 

[This condition seems vague. Its symptoms and signs simulate those of more 
established conditions. Is it not merely a form of postural backache or chronic lumbo- 
sacral strain? — Ed.] 

"'Lumbosacral and Sacro-iliac Backache or Strain.” This is a poorly 
defined syndrome because it undoubtedly represents not one but many dif- 
ferent conditions. Sacro-iliac or lumbosacral backaches may arise in- 
sidiously or appear suddenly as when a person stoops to lift something, gets 
a sudden severe pain in the back and thereafter can rise or move only with 
the greatest pain and difficulty. This generally is called " lumbosacral or 
sacro-iliac strain ” but there is no agreement on what lesion or lesions are 
actually responsible for the disability. Some consider a true strain or sprain 
responsible, microscopic tears in muscles or ligaments near the joints 
(Bankart, Pusitz) ; others blame the condition on a slight subluxation of the 
sacro-iliac joint (Ryan). There is no such thing as “sacro-iliac strain” 
according to Forrester who concei^’^ed the lesion to be a tear or stretching of 
soft tissues, muscles or tendons, and not a lesion of the joint itself. Some 
writers regard the pain as due to a “ fasciitis ” or “ spinal fibrositis.” The 
signs of fascial contracture were listed by Kendrick as stiffness in the lower 
part of the back and limitation in flexion when the knee is held extended, a 
positive Ober’s sign, and a positive Ely’s sign. Gratz concluded that the 
fascial planes of the human body function like joints. As a result of trauma 
and inflammation, fascial adhesions and “ myosynovitis ” involve these 
planes. These may produce chronic radicular muscular pain. Incident to 
some sudden motion these fascial adhesions may tear and produce acute 
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symptoms. Gratz made pneumofasclograms ” by injecting air into fascial 
planes ; the air was distributed evenly in normals, unevenly in many arthritics 
and in many patients with low backache. Others believed that the use of the 
term “ fasciitis ” to explain these cases of chronic or acute low backache may 
not be correct since the examination of removed fascia has failed to reveal 
any abnormality (Harbin). 

As a background for his study of “ sacro-iliac joint pain ” Gray made 
a detailed study of the finer anatomy of the sacro-iliac joints. Detailed 
measurements were made of the size and position of the joints and related 
bones; new observations, some at variance with those commonly reported, 
were made on pelvic inclination, mobility and axes of rotation. As a result 
of clinical studies Gray concluded that in cases of acute and chronic sacro- 
iliac pain lumbar and sacral joints are “ not subluxated nor slipped but rather 
roughened by infection and impacted or locked at one extreme of the normal 
slight but real motion.” In some cases of unilateral sacro-iliac pain the dis- 
ease is in the lumbosacral, not the sacro-iliac joint according to Goodwyn. 
Straight leg raising is limited in sacro-iliac, but not in lumbosacral, lesions ; 
flexion of lumbar portion of the spine is limited in lumbosacral, but not in 
sacro-iliac disease (Breck). In cases of arthritis both regions can be 
affected. 

The treatment recommended for “ lumbosacral and sacro-iliac strain or 
backache ” was similar. For acute sacro-iliac strain Barry used injections 
of procaine hydrochloride to relieve acute muscle spasm ; then a plaster cast 
for 10 days, in order that the patient may work, then a sacro-iliac belt. For 
both lumbosacral and sacro-iliac strain Breck advised in acute cases complete 
rest on a hard bed, the use of a lumbar pad, heat, strapping or a belt ; casts 
were rarely necessary but in severe cases traction was used. For chronic 
cases he advised limited activity, heat, the removal of infected foci, the use 
of a belt, epidural injections, roentgen therapy, manipulations occasionally 
and if necessary a fusion operation. Gratz stated that insufflation of air 
may free fascial adhesions in some of these cases. Results from this treat- 
ment were satisfactory in 23 of 45 cases. According to Littlejohn rest can 
be overdone and in recent cases he prescribed exercises, manipulation without 
use of anesthesia, but if necessary witli anesthesia, and fusion if no relief 
was noted otherwise. For sacro-iliac strain manipulation was recommended 
strongly by others also.^"’ ®-“ 

The strongest argument on behalf of manipulation was made by Gray who quoted 
Sir Robert Jones (1931) thus; “Forcible manipulation is a branch of surgery that 
from time immemorial has been neglected bj- our profession, and, as a direct conse- 
quence, much of it has fallen into tlie hands of the unqualified practitioner. Let there 
be no mistake; tliis has seriously undermined the public confidence, which has on oc- 
casion amounted to open hostilitj'. If we honestly face the facts, this attitude should 
cause us no surprise. No excuse will avail us when a stiff joint which has been treated 
for many months by various surgeons and practitioners without effect, rapidiv regains 
its mobility and function at tlie hands of an irregular practitioner. We should be self- 
critical, and ask why we missed such an opportunity ourselves. The problem is not 
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solved by pointing out mistakes made by the unqualified — the question at issue is their 
success. Reputations are not made in any walk of life simply by failures. Failures 
are common to us all, and it is a far wiser and more dignified attitude on our part to 
improve our armamentarium than dwell upon the mistakes made by others.” Gray 
also quoted Paget (1867) : “ Learn then to imitate what is good and avoid what is bad 
in the practice of bone-setters.” Gray described with photographs methods of manipu- 
lation, some to be used without, others with anesthesia, the former being considered 
safer. Mennel’s methods (1938) were used by Pusitz. 

Using manipulative methods without anesthesia Joster obtained “ grati- 
fying recovery ” in a high percentage of cases of acute and chronic low back 
sprain, fasciitis, postural backache and apophyseal dislocation. Gilcreest 
described the manipulative methods (used with and without anesthesia) 
whereby he obtained “ rapid and permanent cures ” in most cases of lumbo- 
sacral and sacro-iliac strain. Bankart considered manipulation under anes- 
thesia effective in 90 per cent of cases of sacro-iliac strain : arthrodesis will 
cure the rest. But for cases of lumbosacral strain he considered manipula- 
tion, supports and exercises of no value. According to him ligaments can- 
not be stretched but can be divided surgically : results therefrom were “ en- 
tirely satisfactory ” in almost every case. But a strong note of warning was 
sounded by Selig who reported a case of paraplegia from a hemorrhage fol- 
lowing manipulation for sciatica; recovery was slow and incomplete. In 
many cases of low back pain and sciatica the indications for certain forms of 
treatment are often not clear; this is particularly true of manipulation which 
Selig regarded as drastic, hazardous and unjustified by the present state of 
our knowledge. 

Backache from Tight Fascia Lata and Iliotibial Band. Ober again dis- 
cussed his conception that in certain cases sacro-iliac pain and sciatica arise 
from contracted fasciae of the thigh and spastic iliotibial bands. He again 
recommended fasciotomy for selected cases as a procedure which will relieve 
75 per cent of patients treated. The operation was considered useful by 
Barry. It was used by Smith in cases of low back pain with, but not in 
those without, sciatica, by Pusitz only in cases in which abduction contracture 
was present and then only as an adjunct to other methods. Harbin also used 
it despite the fact that examinations of presumably afiFected fascia revealed no 
pathologic change. 

Relation of the Piriformis M^lscle to Sacro-iliac Backache and Sciatica. 
The sciatic nerve usually emerges from the pelvis by passing beneath the 
piriformis muscle. But the muscle may split into two separate heads; the 
nerve also may divide within the pelvis into its tibial and common peroneal 
portions. Thus six anatomic relationships are possible, five of them being 
“ abnormal.” Some anatomists have reported the presence of an abnormal 
relationship in from 3 to 35 per cent, generally from 10 to 15 per cent of 
cadavers. Beaton and Anson found an abnormal relationship of the sciatic 
nerve to the piriformis muscle in 10 per cent of 240 specimens examined. 
When such an abnormality exists, sciatic pain may be produced if chronic in- 
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flammation of the piriformis muscle is present and spasm of the inflamed 
muscle compresses tlie nen’e or its divisions passing between the heads of a 
divided muscle, or similar results may follow mere stretching of the ner\-e 
where it leaves the pelvis superior to the undivided muscle. 

Diseases of Intervertebral Disks. Two main pathologic conditions af- 
fect intervertebral disks: (1) senile fragmentation and thinning, related 
perhaps to long continued trauma but not to acute trauma, and (2) ruptured 
disk with herniation of nucleus pulposus and otlier material; this generally 
occurs earlier in life than tlie first condition and is usually related to acute 
trauma. 

1. Senile fragmentation of disk. In later life fragmentation of the 
cartilage plate may occur; granulation tissue may invade the disk from ad- 
jacent vertebral bodies and replace the nucleus pulposus so that the disk 
becomes merely fibrous tissue or even bone. As a result the vertebral bodies 
come closer togetlier. In the thoracic and upper part of the lumbar regions 
kyphosis generally results. In the cervical and lower dorsal regions apophy- 
seal subluxation generally occurs with distortion and constriction of inter- 
vertebral foramina, or in extreme cases with painful impingement of the tip 
of the articular process against the pedicle above or the lamina below. 
Hadley gave roentgenographic examples of these conditions. Sj-mptoms 
produced are pain, tenderness, muscle spasm, limited motion, radiculitis, 
sometimes disturbances of reflexes, muscle atrophy and root pain which is 
aggravated by coughing or sneezing.^®' 

2. Ruptured intervertebral disk; herniated nucleus pulposus. The clini- 
cal and laboratory features of this condition and methods for its diagnosis 
were again reviewed in a score of papers concerned with over 200 new cases 
proved at operation.®^’ ®*’ 

6S7, 764, S56, 99S, 1051 Particularl}' noteworthy were the papers of Barr, Bell and 
Spurling, Fincher and Walker, Poppen, and Love and W alsh. 

Etiology. A history of trauma, such as that from lifting a hea-vw object, 
a fall, a twisting strain, or rarely that from lumbar puncture needle, was 
present in 50 per cent of the cases of Fincher and Walker, in SO per cent of 
Barr’s cases, in 71 per cent of the cases of Love and Walsh. S}'mptoms may 
appear rather suddenly after tlie injury (as they did in 32 per cent of Love 
and Walsh’s cases, in 50 per cent of Barr’s cases), or the}- may appear in- 
sidiously or suddenly some time after injur}- (as they did in 30 per cent of 
Barr’s cases, in 39 per cent of those of Love and Walsh). No histor}- of 
injury was present in 29 per cent of Love and Walsh’s cases, in 20 per cent 
of Barr’s cases, in 50 per cent of Fincher and Walker’s. 

Site of lesion. Almost any intervertebral disk may be involved but in most cases 
the lower lumbar disks are affected.®'’'*' In all of Barrs 58 cases lumbar or sacral 
disks were affected, the fourth lumbar disk in 50 per cent, the fifth in 35 per cent, 
sacral disk in 15 per cent. In the 100 cases of Love and Walsh 113 protruded disks 
were removed. A single disk -^-as producing sv-mptoms in SS cases (6 cervical, 6 
thoracic and 76 lumbar disks) ; in 12 cases more than one disk, generally lumbar, was 
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affected. Of the total protrusions 35 per cent affected the fourth lumbar, 42 per cent 
the fifth lumbar, 9 per cent the third lumbar disk (a total of 85 per cent) ; other lumbar 
disks and the thoracic and cervical disks were affected in less than five cases each. 
Among Poppen’s 26 cases protrusions were at the fourth lumbar disk in 22, at the fifth 
lumbar disk in two, at more than one disk in two cases. 

Symptoms. In Love and Walsh’s cases of protrusion of cervical or 
thoracic disks a history of injury was often indefinite; in some cases pain was 
slight but neurologic signs and symptoms of extradural compression were 
present. In cases of protruded lumbar disks there was a history of injury 
at the onset of symptoms in 34 per cent, no history of injury in 27 per cent, 
and a history of injury some considerable time before symptoms in the rest. 
Symptoms were generally “ constant and characteristic ” and resulted from 
impingement of protruded disk material on one or more spinal nerve roots, 
generally of the cauda equina, the roots of which form the lumbosacral 
plexus.®^ The sex incidence was almost identical in the series of Barr 
(males 75 per cent, females 25 per cent) and of Love and Walsh (males 77 
per cent, females 23 per cent) . 

In most cases the patient complains of low back pain, occasionally with- 
out, but almost always (in 92 per cent of cases) associated with sciatica. 
Indeed sciatica is such a dominant symptom that some writers now consider 
the majority of cases of sciatica to be caused by ruptured disks. Herniated 
disks were the cause in 24 of 31 consecutive cases of low back pain with 
sciatica in which Fincher and Walker made lipiodol studies. Others 
insist that only a small percentage of cases of sciatica are caused by ruptured 
disks and Barr warned of the untempered enthusiasm of those who assume 
that this entity is the cause of all sciatica. Nevertheless it is an important 
and common cause of sciatica and should be thought of in all chronic cases. 

Sciatica was unilateral in 80 per cent, bilateral in 20 per cent of Barr’s 
cases, unilateral in 77 per cent, bilateral in 23 per cent of the cases' of Love 
and Walsh in which sciatica was present. Additional symptoms and signs 
included local lumbar tenderness (in 50 per cent), root pain on coughing or 
sneezing or on jugular compression (in 39 and 40 per cent), kyphos or 
flat back (90 per cent), sciatic scoliosis (60 per cent), positive Lasegue’s 
sign or limitation of ability to raise the extended leg (in 82 and 100 per 
cent), ankle jerk absent or reduced (in 50 and 57 per cent), sensory changes 
consisting of anesthesia or hyperesthesia (in 35 and 49 per cent), motor 
changes consisting of muscle weakness or paralysis (in 15 and 26 per cent), 
sphincter disturbances (in 5 and 8 per cent) : the percentages were those 
noted by Barr, and by Love and Walsh. In some cases neurologic signs 
were absent ; in many cases the only signs were sciatica and reduced Achilles 
reflex. Symptoms were constant in 60 per cent of Barr’s cases but in only 
14 per cent of those of Love and Walsh; they were intermittent in 40 and 86 
per cent of these cases respectively. The intermittency of symptoms prob- 
ably is due to the fact that some protrusions are restored partially and tem- 
porarily and later the material extrudes again. It has been noted that 
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kyphotic flexion of the spine of cadavers caused a return of protruded disks 
into almost normal position.®"'’ 

Diagnosis. Obviously the condition presents no classic picture; its symptoms 
resemble those of sacro-iliac and lumbosacral strain or of thickened ligamenta flava. 
Ordinary roentgenograms are of little value in diagnosis. Many persons have nar- 
rowed intervertebral spaces which are not associated with clinical signs and symptoms ; 
in cases of ruptured disks producing pain, narrowed intervertebral spaces are not 
always present.®" To make a presumptive preoperative diagnosis of ruptured disk, 
examination of spinal fluid and spinograms made after injection of air or lipiodol are 
required. Since most of the protrusions are low in the spine, spinal puncture should 
be as low as possible, preferably at the lumbosacral interspace or at the second 
or third lumbar interspace."®® The value of total protein in spinal fluid was over 
40 mg. per cent in about 75 per cent,®®® about 80 per cent ®®® and 85 per cent of cases 
in the series reported. In Love and Walsh’s cases of cervical and thoracic protru- 
sions it was 40 mg. in 29 per cent, more than 40 mg. in 71 per cent; in 80 per cent of 
their cases of lumbar protrusions it was 40 mg. or more (up to 240 mg.). 

If the spinal fluid protein is more tlian 40 mg. per cent (or sometimes even if it 
is normal but severe protracted sciatica is present) a spinogram should be made. 
Formerly lipiodol was used routinely but because lipiodol occasionally produces irritat- 
ing symptoms if not removed, it is now recommended that lipiodol be used with con- 
siderable discretion.®"® Since 90 to 95 per cent of patients with sciatica recover spon- 
taneously or on conservative treatment patients with sciatica should not be subjected 
routinely to a highly technical and possibly irritating lipiodol spinogram (Barr). 
Some preferred spinograms made by injecting air (Poppen) ; most defects are re- 
vealed by " pneumospinograms ” ; the air is innocuous and disappears rapidly. 
Others ®®“ considered the reversed Queckenstedt test useful in cases strongly suggestive 
of ruptured disk but in which protein in the spinal fluid is normal. When lipiodol is 
used most investigators injected 4 to 5 c.c.®‘' ®®®* ®®®' Harbin used 3 c.c. Ac- 

cording to Bell and Spurling 2 c.c. are sufficient and entirely harmless in tlieir 10 years’ 
experience; this amount gave them better visualization than larger amounts which were 
considered unnecessary and possibl}' harmful. But otliers ®®®> considered the use 
of 5 C.C. necessary; 2 c.c. may fail to reveal defects produced by slight protrusions. 
Mild reactions to unremoved lipiodol were occasionally noted: temporary retention 
of urine, slight fever and pain; hence the use of such spinograms entails a slight risk 
but one which is “ without any real danger.” Finclier and Walker noted no reac- 
tions in their 31 cases and cited the experiments of Globus (1937) in which no neuro- 
logic residues and no encysted lipiodol were seen. Lipiodol may occasionally become 
encysted in cases in which inflammatory conditions have preceded its use."®^ Hence 
lipiodol should not be used in the presence of suspected inflammatory lesions; it should 
never be injected at temperatures above that of the body; it should not be used if it is 
cloudy.®®® Spinograms were made after injection of lipiodol by Echols only in cases 
of sciatica unresponsive to tlie usual medical and orthopedic measures, by Barr only 
in cases of intractable or recurrent sciatica with neurologic clianges owing to pressure 
on a nerve root, by Poppen only in suspected cases of protrusion in which spinograms 
after injection of air were inconclusive. The technic of making spinograms and their 
interpretation were described in detail.®"- ■'■®®' i®®i The filling defects produced by the 
ruptured disks are visible in over 90 per cent of cases according to Barr; but since 
normal nen-e root sleeves fill with great variability the presence of an abnormal 
shadow of a root sleeve in a roentgenogram should not be considered too significant 
unless neurologic examination indicates disease at the same level.®' Very occasional 
false positive defects are revealed by spinograms: in two such cases Poppen at opera- 
tion found only chronic thickening of the arachnoid. 
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Treatment. Laminectomy and removal of the protruded disk material 
were successful in practically all the reported cases. Relief was obtained in 
all of the 24 cases of Fincher and Walker, in the four cases of Kendrick and 
Bunts, and in 24 of Poppen’s 26 cases. Of Barr’s 58 patients so treated, 
54 were “ well or markedly improved ” ; three were unimproved ; there was 
one postoperative death. In their series of 100 cases Love and Walsh re- 
ported relief and no recurrences in 99 cases, and one postoperative death ; an 
additional 100 laminectomies were later done without a death.®®® In Love’s 
first series of 100 cases (Love and Walsh) there were no recurrences of 
pain, but in one of the next 50 surgical cases, pain returned two months after 
operation. A second operation was performed and complete relief was ob- 
tained without a later recurrence. At the first operation probably only part 
of the fragmented disk protruded; more protruded later. 

The question of whether the spine should be fused at the region of 
laminectomy is unsettled. If articular facets were left intact Barr consid- 
ered fusion unnecessary, otherwise he favored it to prevent symptoms of a 
weak back. Love and his colleagues preserved the facets and found fusion 
unnecessary in 150 cases. In many cases the protruded disks were asso- 
ciated with thickened ligamenta flava; these were resected.®^’®®® Jaeger 
noted that sometimes the cartilage was injured so far laterally that no filling 
defect was visible in spinograms ; cartilage fragments pressed on the caudal 
roots, not inside the dura, but as they passed through intervertebral foramina. 
In such cases pain was relieved by bilateral rhizotomy of the sensory root 

Symptoms Cmised by Narrowed Intervertebral Foramina. When apo- 
physeal subluxation occurs either as a result of senile fragmentation or of 
traumatic rupture of intervertebral disks, intervertebral foramina are en- 
croached on by masses of connective tissue from the posterior joint capsule 
and the disk margin or by bony exostoses. As a result nerve roots are 
crowded and sometimes actual fibrosis occurs (Hadley). Turner discussed 
his study (previously reported with Oppenheimer,^’ ®) of 70 cases of nar- 
rowed cervical intervertebral spaces, with or without hypertrophic arthritis, 
but associated with diminished size of intervertebral foramina. Pains in the 
shoulder girdle, arms and precordium were commonly produced. Treatment 
was the use of repeated traction with the head and neck in a sling.^ 

“ The Swollen Atrophic Hand.” Under this title Oppenheimer de- 
scribed 14 cases in which unilateral narroAving of upper cervical interverte- 
bral foramina produced swelling and atrophy of the hand on the same side. 
The patients complained chiefly of their hands, not of their neck. They had 
swelling and pain of the Avhole hand and Avrist, a Avrist alone, or of only one 
or tAvo fingers. It Avas not confined to periarticular tissues. Redness Avas 
absent. Joints were freely movable. Sometimes there Avas atrophy of skin 
and interosseous muscles. In four of the 14 cases a degenerative reaction 
Avas present in the muscles of the affected arm. In all recurrent “ rheumatic 
pain ” in the shoulder girdle or deltoid region of the affected side, tingling 
sensations in finger tips, and subjective but no objective sensory disturbances 
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had been present for weeks or years. In some cases there Avere no symptoms 
referable to the neck. Roentgenograms revealed decalcification of the bones 
of the affected hands and wrists, but joint spaces were normal (unlike 
atrophic arthritis). Anteroposterior and lateral roentgenograms of the cer- 
vical portion of the spine did not clearly demonstrate the lesions which were 
shown by a special technic for oblique views of the neck. In each case 
there was narrowing of intervertebral foramina above or including those of 
the fourth cervical vertebra. Swelling and atrophy of the hand were inde- 
pendent of the disease producing the narrowing of the foramina. Causes 
of the latter were fractures of cervical vertebrae, exostosis, subluxation of 
vertebrae, thinning of intervertebral disks, and isolated arthritis of the cer- 
vical portion of the spine. Rarefaction of the bones of the hand occurred 
with swelling and atrophy of the skin but was independent of atrophy of the 
interosseous muscles. The condition represents a trophic disturbance caused 
by pressure on cervical nerve roots within the intervertebral foramina, and 
must be distinguished from the swellings which may accompany neuritis, 
scleroderma, acrodermatitis atrophicans, and atrophic arthritis. 

Ultrashort wave treatments over the neck were given to seven patients : 
six responded almost at once, pain and swelling subsided after three or four 
treatments and did not recur; within several months muscles and bones be- 
came normal or almost so. No other therapy was used: decongestion of 
nerve sheaths may have been accomplished. The unrelieved patient refused 
operation, although a fractured articular process was displaced into the inter- 
vertebral foramen. 

[This is an interesting report which needs verification. — Ed.] 

Backache and Sciatica from Hypertrophied Ligamenta Flava. The close 
anatomic connection of this ligament, the cauda equina and sciatic nerve Avas 
described.' Presumably as die result of trauma (fall on buttocks, lifting 
heaA^y objects) in most cases (sometimes perhaps as the result of inflamma- 
tion) the ligaments are stretched or partially torn (or inflamed) and heal 
Avith thickening and contracture. This produces pressure on nerA’e roots as 
they emerge from intervertebral foramina. S}Tnptoms produced are identi- 
cal Avith those from herniated disk; the tAA'o conditions cannot be dift'eren- 
tiated even by spinograms. This is immaterial as the treatment of both 
iiwolves laminectomy. Often both conditions coexist. Common symptoms 
are Ioav back pain, chronic or intermittent, generally associated AA’ith sciatica; 
the Achilles reflex usually is reduced or absent. Concentration of protein 
in the spinal fluid is increased. Lipiodol spinograms reveal partial or com- 
plete subarachnoid block. Treatment consists of laminectomy and Avide 
removal of the enlarged ligamentous material. Relief in 15 cases Avas re- 
ported (Abbott, BroAvn,’^' FlothoAv, Harbin). The average thickness of 
the normal ligament at the fourth lumbar space is 4.4 mm. ; the diseased 
ligaments Averc from 11 to 30 mm. thick and Avere markcdlv fibrosed 
(Abbott). 
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Backache from Developmental Anomalies. Among 1000 patients with 
low back pain seen by Williams 29 per cent had lumbosacral anomalies, 7 per 
cent had sacralization, 9 per cent lumbarization, 8 per cent imperfect fusion 
of sacral lateral masses, 3 per cent spondylolisthesis, 2 per cent fragmenta- 
tion and anomalies of facets. Williams concluded that most patients with 
such anomalies have localized or segmental symptoms caused by degenera- 
tive changes induced thereby, or by direct mechanical involvement of nerve 
roots. [Many patients with congenital spinal anomalies have no symptoms. It 
would have been interesting had Williams also noted the incidence of such anomalies in 
1000 persons •zuitJiont low back pain. — Ed.] According to Goodwyn such anom- 
alies may not produce pain per se but may produce pain when aggravated 
by injury or affected by “ toxemia.” Congenital anomalies of lumbar spine 
seemed to Clarkson and Barker to be less frequent causes of low back pain 
than narrowed lumbosacral joints; they reported two cases of backache 
owing to false articulations between large clubbed transverse processes and 
the sacrum. Two cases of unusual hereditary malformation of cervical and 
thoracic vertebrae were noted by Jarcho and Levin in a brother and sister; 
the condition was related to the Klippel-Feil cervical anomaly — short, rigid 
neck, low hair line. 

Backache from Spondylolisthesis. Details of 583 cases of lumbar 
spondylolisthesis seen at The Mayo Clinic in 20 years were reported by 
Meyerding. 

In 82 per cent of the cases there was a forward displacement of the fifth 
lumbar vertebra on the sacrum. Interlumbar displacement was present in 
the rest. Many persons have symptomless spondylolisthesis : the condition 
was noted in more than 10 per cent of clinic patients. But in all the 583 
cases reviewed symptoms were present: backache in 63 per cent, backache 
and pain in legs in 17 per cent, pain in hips and legs in 8 per cent, deformity, 
stiffness, or paralysis in 2 per cent, miscellaneous symptoms in 10 per cent. 
The condition was previously diagnosed in only 7 per cent. The presence of 
the anomaly can be suspected on other grounds but roentgenologic diagnosis 
is best. A history of trauma was found in only 48 per cent. Men were 
affected in 70 per cent, women in 30 per cent of cases ; among Williams’ 32 
cases sex incidence was about equal. Conservative treatment was used in 
83 per cent of Meyerding’s cases : in mild cases a lumbosacral corset; in more 
severe cases reduction of the deformity by traction and the prevention of its 
recurrence by the use of a cast. Surgical treatment (double massive bone 
graft) was necessary in only 17 per cent. 

Reverse Spondylolisthesis ; Posterior Displacement of the Fifth Lumbar 
Vertebra on the Sacrum. This condition was present in 4 per cent of Meyer- 
ding’s cases. The condition was described by Smith (1934) who discussed 
it again.®'® Such a posterior displacement which has seemed theoretically 
impossible to many does occur; the displacement seldom exceeds % inch. 
The fifth lumbar body rests, not on the sacrum, but on the nucleus pulposus. 
From this position it can tip backward easily if the lateral articulations are 
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SO constructed as to make this possible. According to Smith, in most cases 
of posterior displacement the articulations are of the anteroposterior or 
as}Tnmetrical type. Symptoms of reverse spondylolisthesis are repeated 
attacks of low back pain which may be initiated suddenly by bending ; pain in 
thigh and leg and sciatic scoliosis may occur. 

Coccydynia (Coccygodynia). For cases of acute traumatic coccydynia 
Pusitz recommended manipulation, with or without anesthesia, to correct 
displacement and prevent adhesions. Treatments are given semi-weekly, 
and may be temporarily painful. 

Additional Comments on the Treatment of Backache and Sciatica. It 
becomes increasingly obvious that numerous conditions may cause low back 
pain and sciatica. “ It is as antiquated to make a diagnosis of ‘ sciatica ’ 
today as it is to make a diagnosis of ‘headache.’ ” Two forms of treat- 
ment used in selected cases of a variety of conditions producing low back 
pain and sciatica were injections of analgesics, and fusion operations. Epi- 
dural injections of normal saline solution were used in cases of “ chronic 
fasciitis.” For several conditions Steel used intraneural and epidural 
injections of procaine hydrochloride, and paravertebral injections of alcohol. 
The technic was described. Epidural injections of procaine, in conjunction 
with manipulations, gave successful results in 75 per cent of “ some four 
or five hundred cases of [presumably rheumatic] sciatica ” encountered by 
Slot. Irwig considered results from eucupine oil more lasting than those 
from procaine. 

Indications for fusion operations in cases of low back pain and sciatica 
were restated.^’’^’ Most physicians, as did Smith,®^® recommended 

the use of fusion operations only in cases unrelieved by conservative meas- 
ures. In about 90 per cent of Smith’s cases of low back pain response was 
satisfactory to conservative remedies; in the rest lumbosacral fusion was 
used; results were good in 80 per cent of those so treated. According to 
Eggers fusion should not be reserved for “ resistant cases ” ; in most of 
these, benefit will not result. Fusion was recommended chiefly for patients 
relieved by rest, made worse with activity, again relieved by rest. Such 
reactions indicate the presence of some mechanical irritation. Fusion opera- 
tions were performed on the middle-aged, not on the old or the young. The 
number of persons whose condition is suitable for fusion operation is small 
and insignificant compared to the total number of persons with backache. 
Goodwyn’s views were also conservative ; he noted permanent relief in only 
a few cases of sacro-iliac and low back pain. 

Miscellaneous Conditions of the Spine. 1. Spinal malignancy. In such 
cases the constancy and severity of pain rather soon become notable fea- 
tures ; pain is not relieved by heat, rest or splints and usually requires narcotics 
in time. In suspected cases roentgenograms taken from different angles and 
made from time to time are required for diagnosis. Pain may antedate 
roentgenographic evidence of metastatic malignancy by two to 12 months or 
more. Miltner noted complete relief of pain in 41 of 57 patients treated by 
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subarachnoid injections of alcohol combined with roentgen therapy (as used 
by Poppen, 1936) . In special cases plaster jackets or body braces were used. 

2. Spinal actinomycosis. One case was reported (Flynn and Gillies). 

3. “ Neurotic backs.” This is not a wholly functional condition but 
represents a traumatic neurosis secondary to real injury. Patients so af- 
fected are usually worried, apprehensive of their physical examination, 
highly nervous but cooperative, open-minded and sincere in describing their 
complaints. Limited motions and muscle spasms are absent; patients are 
inaccurate in relocating their painful spots. The latter are usually tender 
only on deep pressure. Physicians should gain the patient’s confidence by 
making roentgenograms and tests to show one’s earnest desire to find any 
trouble. It is psychologically useful to deliberate over the final diagnosis 
for several days or weeks. Then a careful sincere explanation of the con- 
dition by the physician may end the neurosis (Forrester). 

4. Backache of malingerers. The malingerer who claims to have been 
injured, often enters the office with canes or on crutches long after the sup- 
posed injury. He is belligerent, uncooperative, and objects to questioning. 
He feigns tenderness on the slightest pressure and either refuses to attempt 
certain motions (such as kicking an imaginary football) or grossly exag- 
gerates his actions while attempting them. He exhibits many tender spots, 
but when they are marked with a skin pencil he cannot relocate them on sub- 
sequent examinations. When he thinks he is not being watched, he may be 
observed to tie his shoe laces, or pull on his trousers normally (Forrester). 

Sciatica: Additional Comments. Several reports concerned the subject 
of “ sciatica ” in a general way.^"«- Classifica- 

tions of the causes of sciatic neuralgia and neuritis were attempted.®’®’ 

Sciatic fibrositis. According to Kersley most cases of “ sciatica ” are 
due to fibrositis either directly involving the nerve trunk or causing reflex 
pain from “ fibrositic congestion and small cob-web adhesions in gluteal and 
lumbar muscles and posterior sacro-iliac ligaments.” Others ®'”'’ ®®® agreed 
with this view. Symptoms of “ sciatic fibrositis ” were said by Robinson to 
include “ the type of pain common to all these syndromes,” tenderness in 
gluteus medius or maximus, without muscle atrophy or abnormal tendon 
reflexes. [The problem of sciatic fibrositis is a very confused one. By this term 
some writers have meant a fibrositis of the investing tissues of the sciatic nerve. 
But current writers are using the term to designate not a perineural fibrositis but a 
fibrositis of muscles and tendons supplied by the sciatic nerve. In either case the con- 
dition is ill-defined because of inadequate pathologic data. — Ed.] Sciatic fibrositis 
was treated by the usual remedies for fibrositis : physical therapy, counterirri- 
tants, rest, later massage to sacro-iliac and gluteal regions, removal of in- 
fected foci and if necessaiAq manipulation or epidural injections (Kersley). 

Previously considered (under “ Effect of jaundice on atrophic ar- 
thritis”) were the five cases of “ sciatic neuritis ” which preceded the onset 
of hepatitis and in which pain was relieved with the onset of jaundice 
(Lichtman). 
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For “ sciatic pain of unknown origin ” Haggart used a combination of 
two, sometimes three procedures; (1) perineural injection of the sciatic 
nerve, (2) traction to the affected extremity, (3) manipulation of the lower 
back under anesthesia. The majority of 75 patients so treated were bene- 
fited. Slot also used epidural injections of procaine hydrochloride and 
manipulation under anesthesia in cases of “ rheumatic sciatica.” Epidural 
injections were approved by Winkler but considered valueless by Duncan in 
cases of “ sciatic pain.” Other remedies recommended were short-wave 
diathermy, roentgen therapy, sinusoidal currents (Weiss) and the usual 
remedies ; rest in bed on a hard mattress, Buclc’s extension, etc.^®®’ In- 
jections into the nerve were condemned. Intramuscular injections of vita- 
min B (betaxin) were given by Stevenson to 18 patients with “ sciatica ” : 
an equal number were “ cured,” “ very much improved ” and unimproved. 
Bennett and Cash treated 20 cases of intractable “ sciatic neuritis ” by fever 
therapy alone or with epidural injections : marked to complete relief ivas 
noted in 80 per cent. 


Spondylitis 

Most writers accepted the traditional classification of the com- 

mon forms of spondylitis; atrophic or ankylosing spondylitis (spondylitis 
rhizomelique) and hypertrophic spondylitis (spondylitis osteo-arthritica) 
and stressed the usual chief differential points as noted by Gordon : In h 3 q)er- 
trophic spondylitis there is no ankylosis however extensive and numerous 
the osteoph)^es are; in atrophic (rheumatoid) spondylitis there is no verte- 
bral lipping ; in the former osteophytes represent true bone ; in the latter what 
appears to be new bone is simply a deposit of lime salts in ligaments. 

[Until recently physicians, including roentgenologists, paid little attention to parts 
of the spine other than vertebral bodies, but recently orthopedists and neurosurgeons 
have made much progress by studying the finer relationships among the intervertebral 
disks, foramina, spinal cord and nerve roots. As a result several “new” spinal syn- 
dromes have been described: herniated nucleus pulposus, degenerative fragmentation 
of disks with apophyseal subluxation, the facet syndrome, hypertrophied ligamenta 
flava, etc. Despite the broadened outlook of their colleagues it seems to us that most 
clinicians and rheumatologists have continued to consider spondylitis only in relation 
to the presence of exostosis or atrophy of vertebral bodies or of ligamentous calcifica- 
tion, and largely have ignored lesions of the only true joints of the spine — ^the apo- 
physeal joints. Exclusive of such specific diseases as tuberculosis, brucellosis or Char- 
cot’s disease of the spine there are doubtless several “nonspecific” diseases of apo- 
physeal joints and vertebral bodies that Ccmnot be disposed of by the simple classifica- 
tion of atrophic and hypertrophic spondylitis. The recent introduction of the term 
“ spondylarthritis ” to indicate disease of apophyseal joints in contrast to “ spondylitis,” 
a disease of vertebral bodies, may at first be confusing, but is distinctly a step in the 
right direction. Hence we have seen fit to present the following studies of Oppen- 
heimer in some detail to serve as an introduction to some newer ideas on spinal 
pathology. Oppenheimer’s classification probably will need much modification; the 
descriptions of some of his types were based on an experience with only a few (4 to 
14) cases. Nevertheless his papers are stimulating and deserve attention. The 
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roentgenographic illustrations therein will clarify his conceptions better than we can 
here. — Ed.] 

Oppenheimer presented a new classification based on a clinical and roent- 
genologic study of 147 cases. He considered it most important to dis- 
tinguish between affections of the vertebral bodies (spondylitis), of the apo- 
physeal or posterior intervertebral joints (spondylarthritis) and of the spinal 
ligaments (spond 3 dosis ligamentosa). The vertebral bodies do not form 
true joints ; the only true joints of the spine, that is those possessing a syno- 
vial membrane, are the small apophyseal joints. These may become affected 
by the various forms of arthritis primarily, independently, and exclusively of 
vertebral bodies, or, as parts of the vertebrae, may participate in localized or 
systemic diseases of the spine. Likewise the spinal ligaments may become 
affected alone (without disease of disks or apophyseal joints) as they do in 
Oppenheimer’s type of spondylosis ossificans ligamentosa (not the same as 
Knagg’s spondylitis ossificans ligamentosa), or the ligaments may calcify 
as a secondary manifestation of a variety of spinal lesions; e.g., spondyl- 
arthritis ankylopoietica, hypertrophic spondylitis, Pott’s disease, and trau- 
matic lesions. Hence Oppenheimer made the following definitions; (1) 
spondylitis, an inflammatory disease of the spine, especially the vertebral 
bodies, either rarefying, as in tuberculosis, or hypertrophic as in low-grade 
infections (he noted one form supposedly related to an amebic infestation) 
and in mechanical irritation resulting, for example, from thinning of disks ; ' 
(2) spondylarthritis is an inflammation of the true spinal joints; i.e., the 
apophyseal intervertebral articulations; (3) spondylosis ossificans ligamen- 
tosa is an ossification of spinal ligaments which may appear with, but some- 
times without, changes in vertebral bodies, intervertebral disks and apo- 
physeal joints. “ Calcification of spinal ligaments is a very common and 
totally uncharacteristic response to a great variety of vertebral lesions, — in- 
flammatory, degenerative, destructive or traumatic.” 

[Oppenheimer seems to make no distinction between calcification and ossification. 
—Ed.] 

1. Spondylarthritis. Four types of spondylarthritis were recognized: 1. Acute 
(atrophic) spondylarthritis (not the same as ordinary atrophic spondylitis) is a dis- 
ease which is strictly localized (in five of Oppenheimer’s cases to cervical, in two 
cases to lumbosacral spine) and represents an acute infection of certain apophyseal 
joints with inflammation of their synovia but the cartil<ige remains intact (the joint 
space does not disappear in roentgenograms). It represents a localized, usually 
monarticular, apophyseal arthritis with transient swelling of capsule which in Oppen- 
heimer’s cases was the aftermath of acute respiratory infection or chronic tonsillitis. 
[Does this represent an acute phase of the chronic type of spondylarthritis or of atrophic 
spondylitis?— Ed.] Since the vertebral bodies and disks are unaffected and the apo- 
physeal cartilages remain intact, restoration of joint function is possible and occurred 
in several cases. “Acute atrophic spondylarthritis can be cured.’’ 

2. Chronic atrophic .spondylarthritis is a type which also is not to be confused with 
ordinary chronic atrophic spondylitis but is a chronic localised disease of apophyseal 
joints, not of vertebral bodies or spinal ligaments; it is presumably infectious, char- 
acterized by capsular swelling, rarefaction of apophyseal bone, later irreparable de- 
struction of apophyseal cartilage. “ The distinction • between acute and chronic 
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atrophic spondylarthritis is here not based upon the duration of the clinical symptoms, 
but is determined by the absence, in the former, of destruction of cartilage. Roent- 
genologically, therefore, the differentiation is made according to the width (normal 
or diminished) of the involved joint space. . . . Chronic atrophic spondylarthritis can 
be arrested by successful treatment of tlie coexistent infection.” 

“ Atrophic spondylarthritis [the acute and chronic forms numbered 1 and 2] is 
independent of other systemic spinal diseases ; there is especially no correlation either 
with spondylosis ossificans ligamentosa or with the various types of spondylitis.” 

3. Ankylopoietic spondylarthritis is a S 3 monym for ordinary atrophic spondylitis, 
spondjditis rhizomelique, Striimpell-Marie’s disease, Bechterew’s disease, spondylitis 
ossificans ligamentosa of Knaggs. “ This is a typical atrophic arthritis of the apo- 
physeal joints (as proved histologically) with a marked tendency toward systemic in- 
volvement of all the apophyseal articulations and demineralization of the vertebral 
column. It is presumably an infection producing proliferative inflammation of 
synovial membranes, destruction of apophyseal cartilages, pronounced osteoporosis, 
fibrosis, later bony ankylosis of facets [this last being the criterion of the diseased] 
and secondary ossification of the ligamenta flava and longitudinal ligaments.” Bony 
ankylosis produces the “ bamboo spine ” appearance : the vertebral bodies become 
rarefied, the disks (intervertebral spaces) remain normal or sometimes widen as they 
compress the softened vertebral bodies. As a rule the sacro-iliac joints are simul- 
taneously involved, and the costo-transversal, hip and shoulder joints participate less 
commonly. The intervertebral foramina may be reduced in width to less than one- 
half of their original diameter by concentric calcifications. At earlier stages the 
swollen capsule also may compress the nerve roots. Whether or not such con- 
striction will lead to actual compression of the nerves depends on the relation between 
the width of the foramina and the caliber of the nerves. 

Oppenheimer stated, “ It would appear justifiable perhaps to consider the three 
types of atrophic spondylarthritis — acute, chronic, and ankylopoietic, as phases of a 
single continuum without assigning to any single one or to all of them a specific 
cause. The pathological findings described may be the expression of reactions of these 
areas to stimuli of a number of kinds, but the reaction may stop at any point; or it 
may continue to the stage described as ankylopoietic spondylarthritis.” 

[We wonder whether the author’s follow-up is sufficiently long to justify these state- 
ments. — Ed.] 

4. Hypertrophic spondylarthritis also is an affection of apophyseal joints, not of 
vertebral bodies. Oppenheimer noted a “primary infectious form” in 14 cases, in 
13 of which Endamoeba histolytica were found in the stools. The lesions were in 
the thoracic portion of the spine in seven, lumbar in three, cervical in four cases. 
Articular processes were greatly increased in density, facets were ragged, apophyseal 
joint spaces were irregularly narrowed, and there were thorn-shaped exostoses at the 
posterior borders of the contiguous facets: from two to many articulations were af- 
fected. Intervertebral spaces (disks) and vertebral bodies were normal. In three 
cases parts of the anterior longitudinal ligaments were calcified. Relief was obtained 
from anti-amebic treatment. 

[Further evidence is necessary before accepting the view that amebae are responsible for 
this disease. — ^Ed.] 

Another type of hypertrophic spondylarthritis was noted (a primary mechanical 
form) caused by mechanical irritation from traumatic or degenerative thinning of 
intervertebral disks and subsequent displacement of apophyseal cartilages. In apo- 
physeal joints ulceration and degeneration of cartilage, eburnation of articular sur- 
faces of the apophyseal joints, villous hj^pertrophy of the synovial membrane, hyper- 
trophic exostoses, ossification of intra-articular ligament, then occur. Pathologic bony 
formations on contiguous facets may fuse, but this type of bony ankylosis is differen- 
tiated from that in ankylopoietic spondylarthritis by the absence of general rarefaction 
and the presence of residual exostosis. 
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All the forms of spond 3 'larthritis so far described were regarded as being primary 
types to be distinguished from the secondary forms — diseases of apophyseal joints 
secondary to such conditions as tuberculosis, brucellosis, and osteomyelitis of vertebral 
bodies. As a matter of fact these diseases spread to apophyseal joints much more 
rarely than one might suppose. “ It would seem that the distant position of the ar- 
ticular processes as well as the greater resistance of their compact bone prevents the 
[apophyseal] articulations from being easily affected.” In osteoperiostitis, hyper- 
trophic osteitis and Paget’s disease articular processes may participate in the vertebral 
affection, but the apophyseal joint spaces often remain normal in width, and the out- 
lines of the facets remain smooth. In general apophyseal cartilages remain intact un- 
less statical alterations resulting from the disease of vertebral bodies secondarily induce 
degeneration of apophyseal cartilage and then hypertrophic spondylarthritis. 

II. Types of spondylitis. Two chief t 3 ^es of spondylitis were recognized by Op- 
penheimer; (a) tuberculous spondylitis, a disease of vertebral bodies which affects 
apophyseal joints rarely (tuberculous spondylarthritis) ; (b) hypertrophic spondylitis, 
a disease characterized by exostoses at the margins of vertebral bodies, which ma}' 
result, according to Oppenheimer, either from a low grade infection, or much more 
commonly from thinning of intervertebral disks. [We doubt that infection plays a 
role in hypertrophic spondylitis. — ^Ed.] In hypertrophic spondylitis, eburnation and exos- 
toses of vertebral bodies, calcification of longitudinal ligaments and subluxation of 
articular processes occur. Some cases of hypertrophic spondylitis are associated with 
hypertrophic spondylarthritis. But only in 14 per cent of Oppenheimer’s 72 cases of 
hypertrophic spondylitis was there also secondary hypertrophic spondylarthritis (ebur- 
nation of facets, exostoses at the articular processes of apophyseal joints). 

Relationship between Hypertrophic Spondylitis and Hypertrophic Spondylarthritis. 
As indicated in the foregoing discussion the apophyseal joints may be affected in one 
way or another without similar reactions occurring in vertebral “ joints ” and vice 
versa. Hence hypertrophic spondjdarthritis may occur without hypertrophic spondyl- 
itis, and hypertrophic spondylitis may (and generally does) occur without hypertrophic 
spondylarthritis. “ This is not surprising, for the apophyseal joints differ in both 
structure and function from the intervertebral synchondroses formed by the disks and 
the adjacent vertebral surfaces. The vulnerability of the articular cartilage is vari- 
able in different persons; therefore mechanical stress does not of necessity lead in 
every instance to lesions of cartilage inducing arthritis. Hypertrophic spondylitis is 
very often the result of lesions of the disks. On the other hand thinning of the disks 
does not invariably lead to increased bone formation at the vertebral bodies. Simi- 
larly the abnormal stress upon the facets in this condition does not of necessity induce 
lesions of cartilages. It would seem that both the vulnerability of the cartilage and 
the readiness of the bone to respond by formation of exostoses are important factors 
in the pathogenesis of these conditions. This is shown by those instances in which 
no bone reactions develop at both the vertebral bodies and the articular processes in 
spite of marked thinning of the disks, contact between the bodies and pronounced thin- 
ning of the articular cartilages.” In these cases none of the characteristics of hyper- 
trophic arthritis become evident roentgenographically ; only the intervertebral and the 
joint spaces seem to be affected; bones are not involved. But in thinning of disks, 
enormous exostoses may occur on the corresponding vertebral bodies without narrow- 
ing of the apophyseal joint space or change in facets. This indicates that vertebral 
bodies responded to the abnormal mechanical stress produced b}' the thinning of the 
disks, but cartilages resisted. “ Regardless of the presence or the absence of these 
secondary changes, thinning of disks is the cause of their eventual development, for it 
leads to contact between vertebral bodies, to abnormal tension upon ligaments, to dis- 
placement of articular processes, and to narrowing of the intervertebral foramina.” 
The tj'pe of spondylarthritis that develops under these circumstances was called the 
“ discogenetic ” form of hypertrophic spondylarthritis. 
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III. Spondylosis Ossificans Ligameniosa. This condition was distinguished from 
the secondary ligamentous ossification that is associated with several spinal diseases 
(notably ankylopoietic spondylartliritis) and was described by Oppenheimer as a sys- 
temic ossification of ligaments without changes of disks or apophyseal joints, usually 
discovered accidentally during examinations of chest in persons over 50 years of age 
without clinical s)TOptoms. Apophyseal joints remain normal. Posture is not altered. 
Involvement was greatest in the less mobile thoracic portion of the spine, least in the 
more mobile cervical and lumbar regions ; hence spinal mobility usually seemed intact. 

Atrophic Spondylitis (Spondylitis Ankylopoietica) 

Clinical Data. Most writers classified this as atrophic (rheumatoid) 
arthritis of the spine. Others concluded that it is closely related to, 
but not identical with, atrophic arthritis, among other reasons because the sex 
incidence is reversed and because of serologic differences between the two 
conditions. The usual clinical data were reviewed.^”’ Scott repeated 
his argument that the pain and stiffness of the lower part of the spine and 
sacro-iliac joints are quite late, not early signs of the disease. According 
to him the initial pre-spondylitic symptoms begin generally about the age of 
12 to 14 years as wandering pains in limbs, joints, chest and abdomen at 
which time roentgenograms of sacro-iliac joints do not reveal any abnor- 
mality; perhaps two years later the pre-spondylitic symptoms “begin in 
earnest” with more definite pains in knees, chest, shoulders; at this time 
roentgen ographic changes in sacro-iliac joints are already present despite 
which there is as yet no stiffness, backache or sacro-iliac pain. By the time 
sacro-iliac and low back pain begins the disease is thought by Scott to be 
several years old. “ Pathologic changes can be detected in sacro-iliac joints 
about six or seven years before there are any clinical signs whatever of 
arthritis in the spine.” Scott stated that “ sacro-iliac changes ” were pathog- 
nomonic of this type of spondylitis “ for they have been present in all of the 
300 patients under observation.” If roentgenograms of sacro-iliac joints 
were to be made of young patients with recurrent attacks of rheumatic pains 
in various parts, “ spondylitis adolescens ” could be “ recognized several 
years before the backache period commences.” This view was not accept- 
able to others. Thus Gordon wrote “ Scott’s contention that every case 
shows evidence of sacral ankylosis cannot be supported by observers whose 
clinical experience is at all extensive.” 

Laboratory Data. Arneth counts were similar to those in cases of 
atrophic arthritis.^®’^ Spondylitics with elevated sedimentation rates also 
showed the formol-gel reaction most frequently.®®® 

Etiology. Nothing definitely new on etiology was presented. The 
French concept that gonorrhea can cause chronic atrophic spondylitis was 
disputed.^®^ In previous papers Scott suggested that an infection of the 
sacro-iliac joint was the chief focus, eradication of which by excision or 
roentgen therapy might stop the spread of the disease. In his current paper 
he seems to have altered his position somewhat for he stated, “ The only 
explanation of the results [of roentgen therapy] is that these small doses. 
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given as ‘ x-ray baths,’ stimulate the ductless gland system.” In Van Dam’s 
opinion “ it is unnecessary to postulate any focus in these joints. The clini- 
cal evidence also gives little support.” 

Treatment. The usual measures were again advocated: removal of in- 
fected foci, rest for body and especially for the spine, rest in plaster shells 
several hours daily, spinal brace, breathing exercises 10 minutes daily to 
maintain mobility of the costovertebral joints, exercises for hips and should- 
ers, various forms of physical therapy, and general measures such as cod 
liver oil.^®’^’ The use of stock polyvalent streptococcal vaccine seemed 

“ justifiable ” but its results were unimpressive. Results of treatment 
with gold salts also were “ disappointing ” but " more promising than vac- 
cine ” according to Buckley who also prescribed calcium gluconate “ to make 
good the calcium wastage.” [We strongly doubt the efficacy of such a remedy. 
— Ed.] The use of forcible manipulation was condemned. Unilateral 
lumbar sympathectomy was done in one of Buckley’s cases of ankylosing 
spondylitis with painful spasms of legs. “ The results were satisfactory and 
the patient was able to walk better afterwards as well as being relieved of 
the pain and spasm. The operation will be repeated on the other side, if the 
improvement is maintained.” 

[We do not see how lumbar sympathectomy could in any way influence the spinal 
pathology of this disease. — Ed.] 

Roentgen therapy was recommended. According to Van Dam three 
types of roentgen therapy are used : ( 1 ) penetrating rays as used by the ma- 
jority. (2) the softer rays which are absorbed and are not penetrating, these 
two types being applied to joints, and (3) irradiation of sympathetic ganglia 
of the neck in addition to irradiation of the lumbar spine. Gordon and Scott 
considered deep roentgen therapy “ absolutely contraindicated.” But Scott 
was again enthusiastic about his results with “ wide field ” irradiation. “If 
the dosage is correct, interesting results are noticed ; the patients put on 
weight, do better work, do not get tired, become symptom-free, etc.” He 
mentioned “ striking ” results, among them the return of painless “ unre- 
stricted movements ” four months after treatment in a “ hopeless ” case of 
“ complete poker back.” 

[It is difficult for us to share Scott’s enthusiasm for such treatment. Although 
he has written of it for three or four years, he still has published no statistical or 
clinical details of his results. — Ed.] 

Hypertrophic Spondylitis (Spondylitis Osteo-Arthritica) 

Clinical Data. This disease was commonly accepted as the spinal equiva- 
lent of hypertrophic (osteo-) arthritis in peripheral joints.^^’^’ The well- 
known clinical symptoms were reviewed.®^’^' According to Gordon the 
chief cause of pain and stiffness in these cases is not the osteo-arthritis but 
its associated fibrositis. Compression of nerve roots results occasionally 
from osteophytic lipping (which is generally on the anterior surface of the 
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vertebral bodies well away from the foramina) but more often from dense 
fibrous cartilage which often spreads extensively round the osteophytes. 

[According to Oppenheimer’s concept compression of nerve roots is more closely 
related to the amount of hypertrophic spondylarthritis present than to the amount of 
hypertrophic spondylitis present. — Ed.] 

Cavenagh reported tlie unusual case of a man, aged 56 years, who had 
marked hypertrophic arthritis of several cervical vertebrae and extensive 
bilateral ossification of stylohyoid ligaments. 

Treatment. Heat and massage were, of course, generally recommended. 
Relief of pain following fever therapy was noted by three patients of Bennett 
and Cash. Terhune approved Hanflig’s (1936) method^ of repeated 
stretching of the neck in cases of cervical arthritis. “ Some measure of 
relief ” was noted by all of 10 patients so treated. Roentgen therapy was 
approved by Van Dam, but considered by Scott “ uncertain in its results.” 
Roentgen-rays of medium wave length were used in early cases with “ good 
results” (Scott). Buckley noted some relief of muscle spasm with deep 
roentgen therapy. 

Gout and Gouty Arthritis 

Interest in gout has sharply increased ; a few years ago only three to six 
papers on it appeared annually in English and American literature ; about 30 
papers were available for this review. 

Incidence. From current literature gout seems to be leaving its old 
homestead in England, and has at last caught up with the children of the Pil- 
grims in America. English investigators wrote : “ Acute classical gout is 
steadily diminishing ” ; “ tophaceous gout is almost a condition of the 

past.” But in the United States the relative ease with which Cohen, 

and Vorhaus and Kramer respectively collected 41 and 25 cases of classical 
gout within a short time convinced them that the disease is common in this 
country. “ The apparent rarity of gout is in reality due to a diagnostic un- 
awareness of it.” Van Breemen considered it rare in Holland ; there were 
only seven cases of “ old-fashioned gout ” among the 20,000 to 25,000 rheu- 
matic cases encountered by him in five years. It is common in Sweden : gout 
was present in about 10 per cent of the cases of acute polyarthritis and 4.5 
per cent of cases of chronic arthritis seen by Kahlmeter in four large general 
hospitals in Stockholm. The incidence of gout among rheumatic patients at 
Aix-les-Bains has not changed in the past 60 years ; it is still about 1 per cent 
(seven patients with gout among 800 rheumatic patients). Its incidence in 
Paris among privately treated rheumatic patients was about 2 per cent, 
among rheumatic patients treated in hospital 1.2 per cent (Coste, Forestier 
and Certonciny). Moreno considered gout rare in the Argentine even 
though the natives are heavy meat eaters. But its incidence among his rheu- 
matic patients was also about 2 per cent. Hill warned tliat statistics on in- 
cidence are difficult to evaluate and dangerous to accept; in the Devonshire 
Royal Hospital (Buxton) the incidence during 50 years varied notably from 
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time to time depending on the personal reactions of the changing staff to a 
diagnosis of gout. 

Factors Governing Incidence. Chief factors governing incidence of 
gout are heredity, sex, age, occupation, personal habits, geography, race, and 
climate. 

1. Heredity. The factor of heredity continues to be most “obvious” among 
English cases (in 45 per cent of Hill’s 93 cases, in 22 per cent of the 54 cases of Gib- 
son and Kersley), much less obvious elsewhere (rare in Sweden and in the Argen- 
tine ; present in only seven of 120 cases in Vienna ; in only four of 41 cases in 
Philadelphia).^®® 

2. Sex. This is again a dominant factor in all series. Gout is rare among fe- 
males; about 90 per cent or more of the patients are males. In the new series females 
were affected in the following percentages, 5,'*®® 8,®®® 9.8,®®® 10,®®* 11,®®® 20,®®® 22.5,**® 
36.®®® [The statistics in the last three series are distinctly out of line with the common 
experience and make one suspect the validity of the diagnostic criteria. Among Hill’s 93 
patients, 21 of whom were females, were 15 witli abarticular gout (mostly fibrositis). The 
clinical description of Vorhaus and Kramer was orthodox enough but no details concerning 
their nine female patients (out of 25 patients) were given whereby the reader could evaluate 
the diagnosis. Vorhaus and Kramer gave an exhibit, presumably based on these same cases, 
at the meeting of the American Medical Association in 1937 ; at that time some of us could 
not accept the diagnosis of gout in a few of his cases among women. The condition seemed 
to be hypertrophic arthritis with Heberden’s nodes. Whether these cases were excluded later 
from his report or whether their inclusion explains the high incidence of females among his 
patients cannot be stated by us. However, one of the women seen by them had her first 
attack at the age of 12 years and had many tophi by the age of 27 years. — ^Ed.] Thomson 
presented a view commonly held in England, but not in the United States, that gout 
affects women more often in a nontophaceous, atypical, rather chronic form resembling 
atrophic arthritis, than in the classical form. In all of Freund’s cases of gout among 
women classical gout with hyperuricemia, recurrent acute attacks of arthritis and com- 
plete remission was present. Five women with tophaceous gout were seen,®®*> **®> 
B38, 092 and also a woman with pretophaceous gout whose first attack was at the age 
of 64 years and whose father had gout (Halsted). 

3. Age. Articular symptoms first appeared in most cases between the ages of 
35 and 45 years, occasionally in the early twenties.®®®’ **®’ *®®> ®°® The first attack af- 
fected six patients in their teens,®®®’ ®®® one patient at 64 *®® and one at 72 years of 
age.®®® 

4. Occupation. Those frequently affected were “ publicans ” with opportunities 
for alcoholic imbibition,**® and coachmen in England,®®® commercial travelers and rail- 
way workers in France.®®® Gout was rare among miners and other workers in heavy 
manual occupations who are subject to profuse sweating.**® 

5. Personal habits. Those addicted to excesses in food and drink were said to 
be affected by more numerous and severe attacks, but the disease often affected tem- 
perate persons.*®® 

6. Geography and race. This factor has been mentioned previously. Gout is 
rare in colored people. Two American negroes were affected.®*®’ ®®® 

7. Weather and climate. According to Coste and Forestier intense cold is bad for 
gouty patients ; it may precipitate acute attacks. In general gouty patients can rarely 

' forecast storms from articular symptoms ®®® and no real meteorologic influences were 
noted in 100 cases of severe gout.®®® However, other studies by Talbott and Coombs 
suggested that barometric changes affect significantly the metabolism of gouty patients. 

Clinical Data. 1. Prodromes. Many patients (50 per cent according to 
Moreno) experience no prodromal symptoms before an acute attack; some 
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have dyspepsia and mental depression ; others note euphoria or a 
ravenous appetite as a symptom of the disease/®® 

2. Provocatives. The provocative effects of season, diet, operations, 
infections, certain chemicals or medicines, and emotional upsets were dis- 
cussed. Acute attacks occurred most often in spring, much less often in 
autumn or’ at other times.^^® In some cases attacks were precipitated by a 
particular drink or a food not necessarily rich in purine.®®® The 'female pa- 
tient of Halsted ate sparingly of meat and rarely took alcohol. Attacks were 
precipitated by appendectomy in one case, by iridectomy in another.”® Post- 
operative attacks were blamed on enforced rest by 'Van Breemen, on decay 
of cells incident to operation by Freund. Operations will not always pro- 
voke an acute attack, but only in certain cases and at certain times. Thus 
the patient of Ludwig, Bennett, and Bauer escaped an attack after tonsil- 
lectomy within one month of an attack. [Many attacks appear without discov- 
erable provocation. In the experience of one of us, P. S. H., some patients seem to 
be temporarily more resistant to an attack during the first few weeks after an attack ; 
during this time they are more likely to endure an operation without postoperative 
flare-up of their gout. — Ed.] Patients with quiescent rheumatic fever may 
experience a flare-up after any surgical operation but the postoperative ex- 
acerbations of rheumatic fever generally occur seven to 14 days after opera- 
tion®®®; those of gout, usually within five days after operation (Hench, 
1935). Acute or subacute coincident infections may provoke acute gout : in 
one case acute gouty arthritis always developed after an acute “ nasal and 
bronchial catarrh.” ®®® Shock at the death of a relative, or financial losses 
suffered by bankers and speculators were cited as precipitants of an at- 
tack ®®®’ ^°®’ ®®® 

3. Chemical and medicinal provocatives. “ Lead gout ” (classical acute 
gouty arthritis precipitated by lead poisoning from drinlcing water) is still 
seen in Holland.®®® Injections of gold are said to precipitate attacks in some 
cases but not in others.®” The provocative effect of salyrgan was noted 
previously.^ Price noted five patients with congestive heart failure, each of 
whom received on alternate days 1 c.c. of salyrgan intramuscularly and 60 
grains of ammonium chloride orally. Within seven to nine days after the 
first dose copious diuresis of urates and sodium chloride occurred, which 
was followed at once by acute gouty arthritis. Apparently the salyrgan re- 
produced disturbances of electrolyte balance similar to those seen in spon- 
taneous attacks by Talbott, Jacobson and Oberg.® Three patients given 
salyrgan by Jacobson had markedly increased quantities of uric acid in urine 
and decreased quantities in blood, but no attacks were precipitated. To the 
list of medicinal provocatives previously reported two new ones can be 
added, decholin (synthetic bile acid, dehydrocholic acid) and thiamin 
chloride (vitamin Bi). To an elderly gouty patient three weeks after an 
acute attack Bowers gave decholin (3% grains t.i.d) as a clioleretic. Within 
36 hours after the first dose tlie joints of both great toes were acutely af- 
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f ected ; the drug was stopped and within 48 hours the acute gout disappeared 
completely. 

[This case suggests that decholin may be a provocative, but more information is 
necessary. — Ed.] 

Of special interest are the studies of Vorhaus and Kramer on the effect 
of vitamin Bi (thiamin chloride) on gout. The daily oral and parenteral 
administration of from 1 to 10 mg. (330 to 3,300 international units) 
promptly provoked acute gouty arthritis in 92 per cent (23) of 25 patients 
so treated. Attacks usually appeared within two to four, occasionally 10 to 
14, days after beginning such therapy and lasted 5 to 10, occasionally 14 
days. Reactions were mild in 12, moderate in 8, severe, with fever and 
disability, in three cases. Despite initial reaction, medication was continued, 
was thereafter borne well, and seemed of therapeutic value. 

[One of us, W. B., has been unable to corroborate these findings. — Ed.] 

Acute attacks appeared at night in 84 per cent of Hill’s cases. He could not 
prove the idea that nocturnal attacks occur because a slowed nocturnal circulation pre- 
sumably favors the precipitation of urates or because at night an increased vagotonia 
and slight alkalosis supposedly occur. Some physicians are not aware that attacks 
may or may not be febrile; in current cases temperatures of 102°,^“® 104° or even 
105° F. were noted.®®® 

Some physicians hesitate to diagnose gout unless a large toe is affected. Podagra 
(involvement of a large toe) may or may not occur in initial or subsequent attacks. 
It occurred in the first attack in 15 of Sherwood’s 20 cases, in only, seven of the 28 
cases of Vorhaus and Kramer. A foot was affected in the first attack in 18 of the 24 
cases of Talbott and Coombs. Shoulders and hip joints are rarely affected even in 
late attacks. Shoulders were affected with other joints in one case,^®® hips in three 
cases,®®® ankles, knees and hips in one case.®®* In Cohen’s cases initial attacks were 
monarticular in 14, polyarticidar in 27. In tlie opinion of the majority, chronic gouty 
arthritis invariably is preceded by repeated acute attacks with complete remis- 
sions.^®®’ ®®®' ®^®’ ®®^ Others ^®®’ ®®®> ®®® stated that gouty arthritis may at times appear 
insidiously and progress chronically without complete remissions, especially among 
women.'*^® Gibson and Kersley, and Thomson concluded that in some cases classical 
gout appears at first but develops into a clinical condition indistinguishable from rheu- 
matoid or villous arthritis ; hence they suggested the existence of the hybrid, “ rheu- 
matic gout,” or the coexistence of both gout and rheumatoid arthritis in the same case. 

[Such terminology seems to us to increase the existing confusion. — ^Ed.] 

[If such a coexistence occurs, it is extremely rare in our experience.® Freund saw one 
such case. The supposed association of gouty arthritis and nongouty atrophic arthritis in 
a given case cannot be proved without adequate pathologic studies. In the case of Ludwig, 
Bennett and Bauer such a combination might have been supposed to exist because spindle 
shaped joints, ankylosis of several joints and positive streptococcal agglutination tests were 
present in addition to tophi, but pathologic studies revealed only chronic gouty arthritis 
in various stages, producing in some joints the general appearance of atrophic arthritis. 
We agree with Moreno that, because of forgetfulness of minor attacks not considered gouty, 
some patients erroneously intimate that their gouty arthritis began in chronic fashion. — ^Ed.] 

4. Tophi. Woolner’s marks, sebaceous cysts and Heberden’s nodes are 
too often called “ tophi.” No nodule should be considered a tophus until 
urate crj'stals have been discovered therein.^"® Subcutaneous tophi were 
found in 24,®®® 32,®®® 43,^^®’ ^®® and in 58 per cent ®®® of current cases. They 
are supposedly rare in Sweden.®^^ Christopher and Monroe noted a patient 
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who had had many acute attacks and presented large ulcerating tophi at the 
heels which five times had been considered to be due to pyogenic ulcers. 

Umisual Clinical Features. A patient of Ludwig, Bennett and Bauer 
had severe tophaceous gout with flexion deformities of knees and fingers, 
and ankylosis of multiple Joints. The condition superficially resembled 
chronic atrophic arthritis. The patient already had chronic gouty arthritis, 
having had seven or more acute attacks within five years. Markel reported 
a case of gout with erythromelalgia ; the latter, unrelieved by a regimen for 
gout, was relieved by injections of typhoid vaccine. Burman performed 
arthroscopy on the knee of a gouty negro and noted a peculiar fluorescence 
of the synovial fluid and membrane caused by the presence of bile pigments 
from mild unsuspected jaundice. Diabetes affected four of Freund’s 120 
patients. 

Irregular Gout. Certain writers accepted the following cases as manifestations 
of gout; some cases of chronic arthritis without tophi but with transient hyperuri- 
cemia^^®® erythema and palmar or plantar hyperkeratosis,®®’ certain cases of 
eczema and urticaria,®® “ gouty ” neuralgia, myalgia and sciatica, ^®^® trigeminal 
neuralgia (two cases of the last with hj'peruricemia, relieved by colchicine and atophan 
“when all else had failed’’),'*'*® other conditions supposedly caused by “gouty dia- 
thesis” and ranging from .so-called rheumatism to eczema.*® Others noted “indi- 
gestion,” eczema and pruritus in few or none of their cases of gout.^'*®> ®®2 According 
to Buckley *®® and Thomson, gouty patients suffer so often from fibrositis that the 
latter may be considered a true symptom of gout. Hill noted 14 cases of “gouty 
fibrositis ” and 21 cases of “ gouty arthritis and fibrositis ” in which the same bio- 
chemical findings and responses to “ specific ” remedies occurred as in cases of gouty 
arthritis. A rapid effect from colchicine was noted by seven of eight patients to 
whom it was given. Gout, however, is rarely the cause of fibrositis : there were only 
15 cases of gouty fibrositis “among 8000 to 12,000 cases of fibrositis” seen by Hill. 
Accepted as gout by Gilbert and Kersley was a case of recurrent lumbago in which 
the value for blood uric acid was 4.7 to 5.6 mg. per cent. “ Neuromuscular tender- 
ness ” affected 18 of Vorhaus and Kramer’s 25 patients with gout. Many instances of 
irregular gout (“ gouty iritis, gouty phlebitis ”) have been proved to be due, not to 
gout, but to septic foci, according to Brown *®® who was “ skeptical as to suppressed, 
and agnostic as to irregular gout.” 

[We share Brown’s skepticism. The data currently presented in favor of the existence 
of irregular gout continue to be unconvincing. No pathologic studies on tissues related to 
the symptoms in cases of irregular gout were reported, and only occasionally was precise 
information given on the effect of colchicine or other remedies for gout. — Ed.] 

C amplications. Renal insufficiency, generally mild, affected seven of 
Jacobson’s 21 patients. The patient of Ludwig, Bennett and Bauer passed 
urinary gravel composed of urates in the fifth year of his gouty arthritis. 
In 25 per cent of Freund’s cases kidney stones (generally urate, sometimes 
oxalate or phosphate) developed; urate stones developed in four of the 24 
cases of Talbott and Coombs; renal colic from urate stones occasionally 
preceded the first attack of gouty arthritis.®®*’ ®®® Of itself the passage of 
urate gravel or stones does not justify a presumptive diagnosis of gout. 
[But it should certainly initiate a thorough examination of the patient for gout. — Ed.] 
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Talbott and Coombs found no clinical or laboratory signs of gout in several 
such cases, and Mann described the symptoms and clinical findings in a 
number of nongouty patients affected by uric acid showers and renal stones. 
Of 136 renal stones analyzed by Mann 10 per cent were uratic. Among 
50 cases of renal colic Sherwood found five of gout. The pathologic effect 
of nongouty urate deposits in kidneys was described.'*®^ 

Vascular degeneration is another accepted complication of gout. 
Marked arteriosclerosis with marked, vascular calcification, visible in roent- 
genograms, affected the 28 year old patient of Ludwig, Bennett and Bauer. 

Laboratory Data. Anemia is usually absent.®®^ Gibson and Kersley 
found slightly reduced volume of erythrocytes, an increased percentage of 
neutrophiles in differential blood counts, and in Arneth counts a shift to the 
left even greater in gout than in atrophic arthritis. According to Sherwood 
“ the very nature of gout is incompatible with an alkaline urine. . . . Hence 
an alkaline urine renders a diagnosis of gout improbable.” [We cannot agree 
with this statement. Alkaline urine is often found in cases of gout. But it might be 
correct to say that the formation of urate gravel and stones in the renal pelvis and 
calices (but not in renal parenchyma) is incompatible with alkaline urine. — Ed.] 
The pH of blood was normal in 125 cases, slightly low in four, increased in 
only one of Hill’s cases. This refutes the theory that in gout the pH of 
the blood is abnormal. Blood calcium was generally normal.^"*® 

In many cases the sedimentation rates are markedly elevated (sometimes 
nearly as much as in rheumatic fever) during acute attacks and rapidly 
return to normal as attacks subside.'*®®’ ®®®’ ®®* Gibson and Kersley 

found no clinical or statistical relationship between sedimentation rate and 
level of blood uric acid. In some cases of gout formol-gel reactions were 
weaker than the sedimentation rates warranted.®®® 

Relation of Blood Uric Acid to Gout. Sooner or later practically all 
gouty patients have hyperuricemia. The concentration of uric acid in whole 
blood was 4 mg. or more per 100 c.c. (Folin method, 1924) in 59 per cent 
of the cases of Gibson and Kersley, 4.5 mg. or more (Folin direct method) 
in about 90 per cent of Hill’s cases, and more than 6 mg. (method unstated) 
in 72 per cent of the cases of Vorhaus and Kramer. Hyperuricemia, how- 
ever, does not develop in any constant pattern and there is no constant rela- 
tionship between the duration of gout and the amount of hyperuricemia.*®®’ ®*® 

Many patients exhibit hyperuricemia early in the disease,’*®®’ ®®®> ®®® but others 
may experience several attacks of gouty arthritis, yet exhibit no hyperuricemia. 

C7S, 801 'pj^g concentration of uric acid in blood was less than 4.5 mg. in 13 of Sher- 
wood’s 20 cases, and “ in over 40 per cent of cases of clinically typical gout a high 
reading [4 mg. per cent or more] was never obtained ” by Gibson and Kersley. Pa- 
tients may even present tophi without hj’peruricemia (as in case 3 of Gibson and 
Kersley). [Such cases are rare.— Ed.] Therefore one must not insist on the presence 
of hyperuricemia before entertaining a diagnosis of gout.^®®’ ^®®’ ®®®’ ®"®> ®®r 

[Likewise the presence of hyperuricemia is not sufScient for a diagnosis of gout : Gibson 
and Kersley noted hyperuricemia in 2 per cent of 251 cases of undoubted atrophic arthritisj 
in 5.4 per cent of 184 miscellaneous nongouty rheumatic cases. The serum uric acid in 3 per 
cent of Jacobson’s 100 nongouty patients was 6 mg. per cent or more. — ^Ed.] 
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There is also no constant relationship between the level of blood uric 
acid and the acute attacks of gOuty arthritis. 

In some cases tlie level of blood uric acid apparently increased during acute at- 
tacks and decreased thereafter; in otliers it did not.^®®' Gibson and Kersley 

noted no constant relationship between sedimentation rates and the level of blood uric 
acid during acute attacks. Rates were generally increased, but the level of blood uric 
acid did not rise consistently. Therefore tliey concluded that if the sedimentation 
rate indicates the severity of tlie local tissue reaction, tlie extent of hyperuricemia 
must be independent of tliat process. “ The findings appear to indicate that the hyper- 
uricemia is incidental and not an essential part of the disease.” 

[Nevertheless it is an important feature in the disease. — Ed.] 

The concentration of uric acid in serum was compared by Jacobson to that in the 
whole blood of 21 gouty and 100 nongouty persons. It was concluded that estimations 
of uric acid in serum (from blood collected and allowed to clot under oil) are more ac- 
curate and much less variable than those done on whole blood. Exposure of blood to 
air appeared to increase the uric acid content not only of whole blood but also of 
serum. For example the content of uric acid in one sample of whole blood collected 
in the routine manner and exposed to air was 7.6 mg. per cent; that of a sample of 
the same person’s blood collected at the same time and handled anaerobically was 6.8 
mg. per cent. The uric acid in serum of blood clotted in air averaged about 0.5 mg. 
per cent higher than that in serum of blood clotted under oil. The concentration of 
serum uric acid (from blood collected under oil) was practically always higher than 
that of whole blood (collected under oil), but was about equal to that of plasma 
(handled anaerobically). The new technic was used in determining the levels of 
serum uric acid at different stages of gout in 21 cases during and beffveen attacks. 
The concentration of uric acid in serum ranged from 5.2 to 14.8 mg. per cent. In 
about 98 per cent (174) of 177 tests the value exceeded 6 mg. per cent; in 167 tests 
(about 94 per cent of the total) it exceeded 7 mg. per cent. In four cases the serum 
uric acid fluctuated markedly both during asymptomatic intervals and during attacks 
of acute gouty arthritis. Many of the fluctuations were associated witli drug (aspirin, 
colchicine, salyrgan) therapy. In one case, studied intensively for a year, the serum 
uric acid fell significantly within three days preceding the acute attacks and did not 
rise, but remained unchanged during the attacks. In four cases an apparent direct 
correlation was found between the highest concentration of serum uric acid and the 
severity of the disease. 

In the cases of Talbott and Coombs the minimal values for serum uric acid were 
5.7 to 10.4, the maximal values were 6.6 to 14.2 mg. per cent. Gibson and Kersley 
also compared the uric acid content of plasma and whole blood. In atrophic arthritis 
values in plasma averaged 0.77 mg. per cent higher, in gout 1.97 mg. per cent higher 
than those in whole blood. 

[When studj'ing these reports on concentrations of uric acid the reader must readjust 
his ideas on the upper limits of normal : whereas it is 4.5 mg. per cent in whole blood, it is 
6 mg. per cent in serum or plasma. In Jacobson’s cases of gout the serum uric acid was 
practically always over 6 mg. per cent, but Gibson and Kersley noted values in plasma (pre- 
sumably the equivalent of values in serum) as low as 4.7 mg. per cent. Others of us, 
M. H. D. and P. S. H., not infrequently have noted values of serum uric acid below 6 mg. 
in cases of tophaceous, as well as in cases of classical pretophaceous gout But the method 
of Jacobson should be called to the attention of laboratory technicians, particularly the col- 
leagues of those concerned with arthritic cases. — Ed.] 

The uric acid content of synovial fluid of nongouty controls equalled that of 
plasma and averaged 1.06 mg. per cent higher (range 0.2 to 2.0 mg. per cent) than 
that of whole blood (Gibson and Kersley). 
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In the case of Ludwig, Bennett and Bauer during attacks of gouty arthritis the 
urinary uric acid increased notably, but there were no consistent changes in the serum 
uric acid : The mean value for serum uric acid during attacks was 12.4 dt .2 mg. per 
cent, between attacks 12.1 ± .3. 

Roentgenograms. These are of little diagnostic value in early stages of 
gouty arthritis. They may be “ negative,” as they were in 50 per cent 
of Sherwood’s cases, or they may show a variety of nonspecific changes as 
they did in 96 per cent of the cases of Vorhaus and Kramer. In the latter 
the average duration of the gout was seven years among patients with slight 
roentgenographic changes, nine years among those with moderate changes, 
and 11.6 years among those with marked changes. Weissenbach and 
Frangon gave the name ” thorn foot ” to the [nonspecific hypertrophic] exos- 
totic reactions in articular bone at the upper surface of the tarsus in seven 
cases. When roentgenograms become really helpful the diagnosis is generally 
obvious on other grounds.^^ In the severe case of Ludwig, Bennett and 
Bauer a variety of “ specific ” and nonspecific hypertrophic and destructive 
changes appeared, and three unusual features: ankylosis of several joints, 
involvement of a sacro-iliac joint and small areas of erosion at the articular 
surfaces of femur and tibia at a knee joint. Areas of erosion at large joints 
are “ extremely rare ” ; for diagnosis one should obtain roentgenograms of 
hands and feet and not rely on those of large joints. Even so areas of ero- 
sion are not necessarily gouty, but may occur in cases of atrophic and hyper- 
trophic arthritis, lupus pernio and cystic diseases of bone (Golding). Hence 
roentgenographic changes, although helpful, should never be considered final 
or conclusive evidence for gout.^®®’ 

Pathology. It is not easy to find in American literature descriptions of 
the pathologic reactions of gout. The articular changes in their case were 
described in detail by Ludwig, Bennett and Bauer. To preserve the specific 
gouty (uratic) lesions the tissues must be fixed, not in formalin or the usual 
formalin-containing fixatives (which rapidly dissolve the urates), but in 
absolute alcohol and stained with silver nitrate (de Galantha method®). 
Sodium urate crystals may be deposited in cartilage, synovial membrane, 
perichondrium, subchondral bone, bone marrow, periosteum, fibrous capsules, 
adjacent ligaments, tendons and bursae, especially the olecranon bursae. 
Wherever the deposits occur they invoke a foreign-body, giant-cell reaction 
with proliferation of fibrous tissue and small collections of lymphoid cells. 
The extent of articular change that occurs depends on the amount of urates 
deposited, their situation and the resultant reaction to them. These reactions 
may include regional destruction of cartilage and subchondral bone, over- 
growth of cartilage and bone (“ hypertrophic arthritis ”) at articular mar- 
gins, s}Tiovial fibrosis and formation of pannus which may (rarely) cause 
anlcylosis. The pannus is studded with urate deposits which distinguish 
such a pannus from that of atrophic artliritis. 

Vascular sclerosis may occur in the region of urate deposits and else- 
where. Notable arteriosclerosis was present in tlie legs of one 28 year old 
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patient.®'’® The finding of such changes supports the aphorism of Huchard 
that gout is to the arteries what rheumatic fever is to the heart.- Hill re- 
garded the various forms of arrhythmias and anginal pain seen in gout the 
result of myocardial ischemia from coronary sclerosis and not due to specific 
gouty lesions. 

“ Gouty teeth,” yellow worn-down teeth with exposed dentures, have 
been considered signs of a gouty constitution. But Gibson and Kersley 
saw nongouty persons with such teeth, and gouty patients without them; 
they found no histologic difference between the teeth of gouty and nongouty 
persons. 

Diagnosis of Gout. The fact that in one series of 25 cases an average 
of 8.8 years elapsed between the first attack of gouty arthritis and the first 
diagnosis of gout constitutes an indictment of the prevailing attitude toward 
gout (Vorhaus and Kramer). Physicians currently do not think of gout or 
will not make the diagnosis unless a big toe is affected or hyperuricemia or 
even tophi are present. Absence of these features in a given ease, however, 
must not prevent a diagnosis of gout if other significant data are present.®®^ 
The commonest source of error is an incomplete case history.’'®® The most 
important single diagnostie feature is an accurate history describing the char- 
acteristic features of the single attack and the continuing pattern of acute 
attacks with complete remissions.®®®’ ®®®’ ®®® The delayed excretion of uric 
acid by a patient on a diet rich in purines was considered of no diagnostic 
value ; such delays also occur in cases of atrophic arthritis and are nonspecific 
(Freund). The provocative tests used by Gibson and Kersley gave incon- 
clusive results. Ketogenic diets were given in seven cases of gout (and in 
three control cases) : moderate ketosis resulted but no change in the concen- 
tration of urinary uric acid. Among 11 gouty patients given a ketogenic 
diet the blood uric acid increased moderately but only three had “ more dis- 
comfort ” and only one an acute attack. Thus a ketogenic diet could not be 
used as a hard and fast provocative test in borderline cases. For periods of 
a week each, stimulants of the sympathetic nerves (ephedrine and bellafolin, 
an atropin preparation) and of the vagus (ergotamine tartrate) were given 
in unstated amounts ; of eight patients so treated six noticed no change ; only 
two noted any real change — these were better from the sympathetic, worse 
from the vagal stimulants. Therapeutic tests, such as relief with cinchophen 
or with diet, are not sufficiently specific to be of unquestioned diagnostic 
value. The most convincing and specific test is “ the quick answer to col- 
chicum ” (Moreno). 

Etiology. No new ideas on etiology were reported. Most writers now 
believe that the hyperuricemia is not the cause of the disease but only a 
symptom '®®’ ®®®’ ®®®’ ’'®'® and that gout is a metabolic disturbance of some 
sort possibly related to hepatic dysfunction.'®®’ ®®^’ ®®®’ '®'® The human liver 
is notably concerned with the formation of uric acid. Hepatic enlarge- 
ment,'®® epigastric heaviness and oppression possibly caused by hepatic con- 
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gestion,^^® and abnormal results of levulose tolerance tests of liver function 
were frequently,®®® but not consistently, noted. Thomson suspected tliat a 
hepatic dysfunction might be induced by failure of some activating hormone 
of external origin. The fact that gout usually attacks men suggests some 
endocrine factor. But so far no direct evidence thereof has been found.®®® 

The presence of an allergic factor was suggested again.^®®’ ®®^’ Per- 
haps acute attacks are due to bacterial or food sensitivity ; cited as evidence 
was the case of a patient whose attacks were provoked by cider but not by 
alcoholic beverages.®®®’ ®®® Gouty patients, however, do not exhibit the usual 
types of allergic reactions.®®®’ ^■‘® Aschoff found no evidence that sensitiza- 
tion of articular or renal tissues exists in gout: “ It is impossible to speak of 
an allergic inflammation in an attack of gout.” 

The infectious theory received no support: infections merely act as pre- 
disposing or provocative factors.®®®’ ®®® The idea that gout results from 
hyperuricemia caused by some primary renal insufficiency also received no 
support.^^®’ ®®®’ ®®® Gout often causes, but does not result from, nephritis. 

Pathogenesis. Gout must be regarded as a chronic disease; the arthritic 
attacks are merely its “ acute explosions.” ^®® Hyperuricemia is one of the 
results, not the cause, of the disease. Is it due to (1) excess formation, (2) 
deficient excretion, or (3) diminished destruction of urates in the body? 
Modern writers favor the first idea.®®®’ ®®® Talbott and Coombs found no 
evidence to support the second or third ideas. Indeed both during and be- 
tween attacks several gouty patients (unless they had advanced renal dam- 
age) excreted more urates than did their nongouty controls. In gout most 
of the uric acid in human blood or other bodily fluids is either excreted or 
deposited, according to Talbott and Coombs, who stated that in this disease 
there is increased formation of uric acid. They continued the work of 
Talbott, Jacobson and Oberg ® which indicates that many chemical changes 
besides those concerned with uric acid occur in gout. 

Cyclic variations in urinary volume and content, in the body weight and in in- 
sensible loss of perspiration occurred among both gouty and nongouty persons but 
that of the gouty was of greater magnitude. In the latter, cyclic variations occurred 
during both the symptom-free periods and the arthritic attacks. Talbott and Coombs 
noted (as did His, 1899, and Futcher, 1914) that prior to acute attacks a diminished 
urinary output of uric acid occurred; then about 24 to 72 hours before acute attacks 
diuresis with an increased concentration and excretion of various urinary constituents, 
especiall}' sodium and chloride frequently occurred. This diuresis continued during 
the first few days of the arthritic attack, and was greatest usually just before or on 
the day of the greatest articular distress, at which time the output of fluid was about 
twice that prior to the diuresis and was accompanied by an increased excretion of 
urates. Subsequently as the cycle continued there was a diminished excretion of 
water, salt and urates. During the diuresis the patients paradoxically gained weight 
because of a significant reduction in their insensible loss of fluid. Gouty patients do 
not seem to be affected much by changes in weather and Talbott and Coombs noted no 
relationship between these clinical and chemical cycles and changes in external tem- 
perature and humidiW, but they did note that a fall in barometric pressure practically 
always preceded diuresis by about 12 hours when there were no articular symptoms, 
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by about 12 to 24 hours when acute attacks occurred. The significance of these ob- 
servations is not clear. 

Treatment of Acute Attacks. The use of a brisk mercurial purge at the 
onset of the attack and a saline purge on alternate days during the attack was 
recommended.^^®’®®® Compresses should be applied to the affected parts: 
either hot wet packs,®®® a cataplasm of kaolin, a lotion of soda bicarbonate, 
opium and belladonna,^®® or saturated solution of magnesium sulfate.®®® 
The most effective remedy is colchicum, given as the wine (15 to 20 minims 
every two to three hours) or as colchicine 1/120 or 1/100 grain every one 
to three hours until articular symptoms subside or gastrointestinal symptoms 
appear.®®®’ ®®®’ ®®®’ ®®® Bowers gave colchicine 1/100 grain six to eight times 
daily for two to three days. Talbott and Coombs gave colchicine 1/120 
grain every one or two hours for 8 to 16 doses depending on the patient’s 
tolerance and the severity of the attack. The mechanism of the action of 
colchicine in gout is obscure and is not explained by the recent interesting 
studies of its cytotoxicologic effect.®®®’ ®®® 

Variable diets were used: a “purine-free diet,”®®®’®®® a “soft diet”®®® 
or one which avoids foods rich in purine.®®® Cinchophen was not used by 
some,®®® used with due precaution by others in those cases in -which salicy- 
lates ®®® or colchicine ®®® does not give relief, and then only if results of liver 
function tests are normal.®®®’ ®®® On the days on which cinchophen was 
given, extra amounts of sugar and water,®®® and sufficient alkali to keep the 
urine faintly alkaline were prescribed : sodium bicarbonate 30 grains t.i.d.®®® 
or potassium bicarbonate 30 grains t.i.d.®®® Some approved the use of 
salicylates or aspirin when cinchophen was contraindicated ®®® but others con- 
sidered salicylates of doubtful value except as an analgesic.®®® The use of 
salicylates after the method of Jennings® failed to control the gout in two 
cases in which it was controlled later by cinchophen.®®®’ ®®® 

Crystalline thiamin chloride (vitamin Bi) was given orally and paren- 
terally (from 1 to 10 mg.; i.e., 330 to 3,300 international units daily) by 
Vorhaus and Kramer to 25 gouty patients. Despite the initial, acute ex- 
acerbations mentioned heretofore, it Avas given for from 3 to 36 months. 
Hyperuricemia was not controlled thereby; in some cases it increased, but 
“ a definite change in the frequency and intensity of their disease ” was 
noted. Results Avere marked in 11, moderate in 9, slight in 2, absent in 3 
cases. This therapy has since been used by Kuhnau, Schroeder and Wolff 
(1937). 

[One of us, W. B., Avas unable to corroborate these results. — Ed.] 

Spa therapy is contraindicated during acute attacks,®®®’ ®®®’ ®®® but AA’arm 
soda baths Avere considered excellent.®®® 

Interval Treatment to Prevent Attacks. The occasional use of a mer- 
curial purge and the frequent use of mild saline cathartics Avere approA’ed.®®® 
In cases in AA’hich more than tAvo attacks occurred yearly, colchicine, 1/120 
grain t.i.d., Avas giA’en for tAvo or three days each Aveek by some,®®®’ ®®® for one 
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out of every four weeks by others.^®® Jacobson occasionally noted an ap- 
parent reduction in values for serum uric acid after use of colchicine, but be- 
cause of great fluctuations in values for serum uric acid among untreated 
patients the effect of colchicine on hyperuricemia could not be determined 
finally. Others accepted the older view that colchicine has no effect on 
uric acid in blood or urine and is powerless to avert attacks. 

The intermittent use of cinchophen after the method of Graham (1927) 
was approved by Bower, but used by Cohen only for patients who did not 
tolerate colchicine (which he considered as effective a prophylactic as cin- 
chophen). Cinchophen was considered more dangerous than valuable by 
others,®®®’ but despite occasional danger Brown, ^®® who was one of the first 
to describe cinchophen toxicity (1926), concluded that gouty patients should 
not be deprived of “ its undoubted benefits.” In lieu of cinchophen others 
prescribed 60 to 80 grains of aspirin daily for 4 days each week,®®® or neo- 
cinchophen 7/4 grains t.i.d. for two days a week intermittently.^®® Aspirin 
seemed to reduce the level of serum uric acid occasionally.^®® 

Dietary prescriptions varied considerably. Some ^®®’ ®®®’ ®®® considered 
purine-low diets of unproved value and ineffective in controlling hyperuri- 
cemia at least when used for three months or less. Others regarded purine- 
free or purine-low diets effective if used long enough.^®®’ ^®®’ It was 
agreed that all alcoholic beverages including beer and in some cases cider 
also should be avoided.^®®’ ^®®’ ®®® 

Many gouty patients are convinced that an annual or semi-annual visit 
to a favorite spa constitutes an effective prophylaxis against acute attacks.®®’ 
18 ’ ISO 5 p^ therapy was considered strictly contraindicated in acute attacks, 
but of value to gouty patients with little or no articular symptoms. The 
mild forms of hydrotherapy (vapor baths, brine baths) were considered safe 
but other forms must be avoided or used with caution lest they provoke acute 
attacks, “ bath reactions ” or “ cure-crises.” ^®’ ®®®’ ®®®’ ®®® 

Additional Treatment. Infected foci should be removed (for other than 
local reasons) in cases in which acute infections therein' appear to provoke 
attacks of gout.®®^ Occasionally it is easier to control a case of gout when 
some infected focus is removed.^®® For chronic gouty arthritis roentgen 
therapy or ®^^’ ^®’^® ionization with lithium iodide was recommended. 
[No results given. — Ed.] Excellent healing almost always results when ul- 
cerating tophaceous deposits are adequately curetted.®®® 

Prognosis. Gout was called a wretched, but tiny error of metabolism, 
not fatal to life (Van Breemen). Once the disease is present, it persists 
throughout life. There is no cure for it (Buckley; Talbott and Coombs). 
Some®®® are doubtful if any regimen materially affects the course of the 
disease, alters its relentless progress, or prevents acute attacks. An annual 
exacerbation of gout is to be expected, according to O’Reilly.^®® But most 
physicians have concluded that constant treatment accomplishes much in 
providing symptomatic relief and modifying the number and severity of 
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attacks.^®®’ Some of Cohen’s patients who had had frequent, repeated 
attacks for years, remained free of attacks for as long as seven years when 
they kept on their regimen. 

CiNCHOPHEN Toxicity 

Between 1913 and 1935, 190 cases (107 nonfatal, 83 fatal) of toxemia 
from cinchophen or its derivatives were reported throughout the world. A 
survey of these cases by Bryce indicated that persons over 40 years of age 
are more susceptible to toxic reactions than those younger, and that females 
are affected more frequently and have a smaller chance of recovery than 
males. In view of the quantities of phenylcinchoninates consumed through- 
out the world Bryce considered cinchophen intoxication comparatively 
rare, and the frequenc}'^ of fatal acute hepatitis from these drugs “extremely 
low.” According to his estimate the minimal empiric chance of any toxic 
reaction from a single dose of cinchophen or neocinchophen is about 1 in 
7,500,000; and that of fatal intoxication from a single dose is about 1 in 

15.000. 000. Similarl}’’ he estimated that the maximal empiric chance of 
fatal intoxication is about 1 in 60,000; that of any intoxication is about 1 in 

30.000. Bryce concluded that somewhere between these extremes lies the 
“ true ” figure representing the empiric chance of intoxication. 

[Deaths from cinchophen toxicity reported in the literature probably represent 
only a fraction of the actual number that have occurred. Therefore it is not possible 
to say how correct Bryce’s estimate is.- — Ed.] 

Sugg also admitted that minor forms of cinchophen toxemia affect only 
a small percentage, and fatal intoxication affects only a fraction of 1 per 
cent of those who use it, as far as reported cases are concerned, but he ex- 
pressed the belief that many cases, even fatal ones, go unreported and the con- 
dition goes unrecogTiized because physicians are still not sufficiently aware of 
the dangers of cinchophen and related compounds. Especially are they 
unaware of the fact that delayed or acquired sensitivity can occur; hepatic 
injury therefrom can first manifest itself many months after use of the drug 
has been discontinued. From the literature Sugg collected 26 cases, to 
which he added six, in which no toxic reaction occurred when the drugs were 
first given, even in large doses for long periods, but in which toxic reactions 
accompanied or followed later courses of the drugs. Cutaneous reactions 
affected 12 patients, 2 fatally; hepatic reactions affected 22 patients, 12 
fatally. 

The mechanism of such toxic reactions in humans is unknown. They may be 
due to allergy of the liver, or to the superimposition of the choleretic action of cin- 
chophen on present or previous liver damage.^®^> The continued administration of 
cinchophen to dogs produces a chronic gastric ulcer similar in appearance and situa- 
tion to human gastric ulcers; but no such ulcerous formation occurs in man (Bollman, 
Stalker and Mann; Simonds). 
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The Uric Acid Problem 

Certain amino acids, pyruvic acid, and glucose increase the excretion of 
uric acid ; fats decrease it. Insulin increases the output of allantoin in dogs ; 
it also increases the concentration of uric acid in blood and urine in Dal- 
matian hounds, but not their urinary allantoin. This is probably due to the 
mobilization of adrenalin by insulin: injections of adrenalin increase the uric 
acid content of blood and urine in Dalmatian hounds (Larson and Chaikoff, 
1935). These studies were extended by Miller and Kuyper. The injection 
of insulin or adrenalin into rabbits increased the excretion of uric acid. In- 
sulin apparently exerted its effect indirectly by lowering the blood sugar and 
causing mobilization of adrenalin. Adrenalin appeared to affect purine 
metabolism first, but protein catabolism as a whole ma)’^ also be stimulated. 
The administration of 30 to 40 units of insulin to a normal person and to 
three diabetics produced no significant changes in uric acid content of blood 
or urine; neither did injections of 0.5 to 1 mg. of adrenalin. But when 
Rosenberg gave larger doses (65 to 100 units) of insulin to nine men, 
marked reduction in the level of blood uric acid occurred; the reduction in 
some cases amounted to 50 per cent or more. For example the level of uric 
acid of whole blood of one patient, given 100 units, fell from 2 to 1.3, that 
of plasma from 4 to 2.3 and that of serum from 5.4 to 1 mg. per cent. No 
urinary studies were reported. The decrease in blood uric acid was inde- 
pendent of the appearance of hypoglycemia : it occurred when hypoglycemia 
was permitted to develop and also when it was prevented from occurring by 
the administration of carbohydrate. 

[Further work will be necessary to determine whether these studies can be ap- 
plied to the problem of gout. The effect of insulin on blood uric acid was transient; 
values returned to normal within about six hours. The doses, given by Rosenberg 
mainly to schizophrenics, were larger than those generally given to diabetics. But 
these studies are of interest in connection with the case reported by Rabinowitch 
(1928) in which acute gout was repeatedly precipitated by injections of insulin, the 
only case of the kind we know of. — Ed.] 

The uric acid content of blood and urine in Bright’s disease was studied 
by Brpchner-Mortensen. The clearance of uric acid was compared to that 
of urea and creatinine. Despite significant renal insufficienc)’^ uric acid 
clearance was often normal. Usually retention of uric acid occurred only 
after considerable retention of urea; in severe cases the retention of urea 
was relatively much greater than that of uric acid. 

[This is further evidence against the notion that gout may be a symptom of 
early nephritis. — Ed.] 

To determine the “ true uric acid ” content of blood Blauch and Koch 
made determinations on plain serum and on similar serum after incubation 
with the enzyme uricase (from ox kidney) which specifically destroys uric 
acid. The difference in the two values was regarded as the “ true uric acid.” 
The average value of uric acid in 25 samples of human blood was 3 mg. per 
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cent before treatment, and 0.8 mg„ per cent after treatment with uricase. 
Hence the true value of uric acid was 2.2 mg. per cent. 

The purine metabolism of Dalmatian coach hounds was studied by Young, Con- 
way and Crandall. Variations in the protein, amino acid and purine contents of their 
diets caused considerable variation in the output of allantoin but little change in that 
of uric acid. Apparently formation of uric acid in these animals is almost entirel}’’ 
endogenous and independent of the diet. The dietary purine is converted to allantoin 
and excreted as such. By studying the offspring of Dalmatian hounds (“ high uric 
acid excretors ”) mated with collies (“ low uric acid excretors ”) Trimble and Keeler 
noted that “ high uric acid excretion ” is inherited as an almost completely recessive, 
nonsex-linked character, dependent for its expression on the presence of a single 
pair of mendelizing genes. The genes underlying the “ high uric acid excretion ” 
and those underlying the production of Dalmatian spotting are resident in independent 
pairs of chromosomes. 

[Such studies could and should be carried out on gouty families, particularly on 
the offspring of the union of a gouty and a nongouty person. Children and other 
relatives of patients with gout may demonstrate notable hyperuricemia without (other) 
symptoms of gout, according to Folin and Denis, 19lS, and Jacobson. — Ed.] 

Psoriasis and Psoriatic Arthritis 

• It has been stated, among others by Hunt,^ that patients with chronic 
rheumatic diseases frequently exhibit psoriasis. In further studies Hunt 
noted a family history of various rheumatic manifestations in 70 per cent 
of 75 cases of psoriasis. According to her the following features charac- 
terized the supposed relationship between psoriasis and “ rheumatic infec- 
tions ” : (1) eruption on the skin following the appearance of rheumatic 
infection after “a latent period of some weeks,” (2) a distinctive eruption, 
widespread guttate and nummular lesions resembling a secondary syphilid, 
(3) immunity in later life from the more serious rheumatic complications 
such as valvulitis. In contrast to Hunt’s views Pringle considered the co- 
existence of psoriasis and rheumatic diseases uncommon. Among 2000 
consecutive cases of “ rheumatic disease” psoriasis occurred in onl}'- 17; of 
these 17 patients one had "subacute rheumatism,” four had fibrositis, six 
had atrophic arthritis, three had hypertrophic arthritis, and three had 
“chronic villous arthritis.” Among an additional 500 patients with rheu- 
matism only three had psoriasis, making the incidence of psoriasis among 
2500 rheumatic cases only 20 (0.8 per cent). 

Two different relationships between psoriasis and rheumatism were cited 
b}'^ Barber ; that in which the two were concurrently associated, and that in 
which the two conditions alternated. He stated that he had met several 
psoriatics who refused treatment for their eruption because its disappearance 
left them crippled with rheumatism. He regarded psoriasis as common in 
atrophic arthritis: “Of course psoriasis is so common a disease that its 
fortuitous occurrence with arthritis and other rheumatic disorders might be 
expected.” But the association is “ too frequent to be a coincidence.” The 
special association. “ psoriatic arthropathy,” was considered by him “ a well- 
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defined syndrome ” characterized especially by the peculiar tendency for in- 
volvement of terminal phalangeal joints of fingers and toes with psoriasis 
of adjacent nails [a point o£ diagnostic importance previously described by one 
of us, P. S. — Ed.] Also, according to Barber, in psoriatic arthritis, the 
progression of the articular lesions is generally less rapid, less continuous, 
and less relentless than in nonpsoriatic arthritis, so that despite some years of 
the former disease articular deformities and crippling may be slight. 

There were 26 cases of psoriasis among about 1000 cases of atrophic 
arthritis (an incidence of 2.6 per cent) but only three cases of psoriasis 
among more than 1000 cases of hypertrophic arthritis studied by Dawson 
and Tyson. Hence the association of psoriasis with atrophic arthritis was 
considered “ of real significance.” The term, “ psoriatic arthritis,” has been 
applied by some workers to the combination of psoriasis with almost any 
form of rheumatism, and by others to the association of psoriasis with 
atrophic arthritis. Still others have used the term in a much more restricted 
and special sense to describe, not psoriasis with atrophic arthritis, but a form 
with characteristics which set it apart, perhaps, as a specific entity. Of the 
26 cases of psoriasis and atrophic-like arthritis seen by Dawson and Tyson 
12 were listed as “ classical psoriatic arthritis ” with features unusual for 
true atrophic arthritis but supposedly characteristic of psoriatic arthritis 
(involvement of terminal phalangeal joints in six, psoriatic nails in eight, 
asymmetrical arthritis — isolated joints being involved apparently at random 
— a relationship between the onset and activity of the skin and articular 
lesions which was fairly close in some, less close in others). Eight of the 
26 cases were regarded as less typical examples of psoriatic arthritis, in gen- 
eral resembling ordinary atrophic arthritis and exhibiting no involvement of 
terminal phalangeal joints. The remaining six cases were regarded as cases 
of typical atrophic arthritis with coincident psoriasis. Because they could 
draw no sharp line of distinction between the three groups Dawson and 
Tyson regarded psoriatic arthritis as still an uncertain entity. 

Two of Hench’s patients with psoriatic arthritis were markedly relieved 
of their articular symptoms during pregnancy but pregnancy was listed by 
Ingram as one of the precipitating factors of acute psoriasis. 

[These various reports reveal the confusion that exists about this supposed 
entit}^ and some of them increase rather than lessen the confusion. The question as 
to whether psoriasis is frequently associated with a variety of rheumatic diseases must 
be kept distinct from that as to whether a special form of arthritis with psoriasis 
exists which is distinctive enough to be called “ psoriatic arthritis ” rather than 
“atrophic arthritis with psoriasis.” In neither of her papers (1933, 1938) did Hunt 
describe an 3 d:hing resembling the symptom-complex to which some restrict the term 
“ psoriatic arthritis.” Much more work must be done before the clinical boundaries 
of “psoriatic arthritis” can' be drawn (if ever) with final accuracy. Meanwhile, 
three of us accept the entity, the others do not. — Ed.] 

Because terminal phalangeal joints are frequently affected in association with 
psoriasis of adjacent nails physicians should distinguish psoriasis of nails from other 
ungual lesions. Ingram considered it impossible for one to diagnose psoriasis of the 
nails witliout the presence of psoriasis elsewhere. But Crawford and White con- 
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sidered the psoriatic nail lesions distinctive enough for recognition. Of Crawford’s 
231 cases of psoriasis 50 per cent presented psoriasis of nails. Fingernails were 
affected almost twice as often as toenails. The latter were never affected without 
lesions of fingernails. The principal changes in nails seen, in order of frequency, 
were pitting, changes in the color of the nail plate (present in about 66 per cent of 
1277 affected nails), thickening of the nail plate, longitudinal ridging and erosion. 
The histologic picture was analogous to that of epidermal psoriasis. According to 
White psoriasis can occur in the nails alone, and the order of appearance of the nail 
changes in his cases was: (1) detachment of the nail, (2) partial parenchymatous 
alterations likely to end in partial destruction of the nail, (3) color changes, (4) 
shortening of the nail, (5) nail puncta. “ The existence of these psoriatic erosions 
proves incontestably that psoriasis is a disease of internal origin and that the causal 
agent begins to multiply at the nail matrix, led there when the psoriasis passes into 
the erythrodermic phase and attacks the fingers. . . . Transverse lines appear and 
these usually indicate the initial onset of generalized psoriasis.” 

[No mention of articular lesions in joints adjacent to affected nails was made by 
Ingram, Crawford, or White. — Ed.] 

Etiology. Theories on the etiology o£ psoriasis were discussed. Ac- 
cording to Ingram there is no evidence that psoriasis is an infection, and 
very little to support the recent German view that it is due to a disturbance 
of fat metabolism. Reiss concluded that there was a decreased excretion 
of vitamin C in psoriasis from the disturbed cellular metabolism of the 
epidermis. 

Treatment. No comments on the treatment of psoriatic arthritis were 
given, but control of psoriasis of skin and nails has been considered of first 
importance. The relative value of various remedies was discussed : for 
nails roentgen therapy and doses of arsenic (internally) alone or in combina- 
tion^®-®; for the skin tar baths and artificial sunlight or cignolin inunction, 
protein shock, occasionally chrysotherapy.*®® Despite the vitamin C de- 
ficiency noted by Reiss the administration of vitamin C (redoxon) caused 
improvement in only two of his 13 cases of psoriasis (joints not mentioned). 
Injections of thorium X given “ with great prudence,” were considered use- 
ful (Weil and Bach). Following the work of others^’® Brunsting used 
massive doses (average 300,000 units) of vitamin D (ertron), daily for 
1.5 to 7 months. Two of 19 patients so treated had associated arthritis 
[but it was not materially benefited. — Ed.]. The psoriasis cleared entirely in 
three, was markedly improved in seven cases, was not significantly benefited 
in the rest. In three cases nausea and headache occurred ; in none was there 
marked hypercalcemia. The results were “ encouraging ” but less striking 
than those reported by Cedar and Zon ® who used crystalline vitamin D. 
Perhaps some forms are more potent than others. 

Hemophilia and Hemophilic Arthritis 

No articles on hemophilic .arthritis appeared. 

Further studies on the use of extracts from fresh normal serum and from 
placenta, both of which contain coagulation-promoting substances related to protein, 
were reported by Bendien and Van Creveld, and by Pohle and Taylor. Three patients 
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with hemophilia were treated by venesection with results “ surprising ” to Lawson 
and Graybeal who felt that possibly the hemorrhagic crises were an elfort of nature 
for relief. For seven years, in one case, about 500 c.c. of blood were removed every 
6 or 8 weeks or whenever fullness in the head or pains in joints appeared. 

Allergic Arthritis 

In the usual vague way " allergy ” was blamed for chronic polyarthritis. 
According to Keating “ there are allergic joints, as there are allergic chests, 
intestinal tracts and other mucous membranes. Many patients have acute 
arthritic symptoms only following the ingestion of certain foods. . . . Ar- 
thritis frequently has a primary metabolic or endocrine basis upon which may 
be superimposed allergic manifestations to certain bacterial toxins or foods.” 
The features of this so-called allergic type of arthritis were presumed to be. 
the following: the joint symptoms are mildly progressive in type but occa- 
sionally become very acute. The spine as well as some of the larger joints 
is affected. Exacerbations are of short duration and are accompanied by 
mild gastrointestinal symptoms. Hydrops is not uncommon. Roentgeno- 
grams in early cases do not reveal any abnormality but later frequently 
reveal “ changes suggestive of a mixed atrophic and hypertrophic type.” 
[It would be difficult to identify “allergic arthritis” from this description. No clin- 
ical or pathologic proof of such an entity was given. — Ed.] Already mentioned 
was the report of Pottenger who stated that patients with atrophic and hyper- 
trophic arthritis possess a hereditary tendency to allergy, exhibit food sen- 
sitivity in 90 per cent of cases, and “ almost universally ” manifest specific 
sensitization in various tissues. “ The type of reaction in the joint suggests 
an allergic reaction.” 

In determining whether a disease belongs in the allergic group Gutinann 
applied these criteria: (1) determination of the suspected allergen by the 
skin test or the Prausnitz-Kuestner test (passive transfer of sensitivity), 
(2) disappearance of the symptoms when the allergen is removed, (3) re- 
appearance of symptoms following re-exposure to the allergen. Omitting 
the so-called infectious-allergic conditions (rheumatic fever, arthritis with 
tuberculosis and other infectious diseases), Gutmann recognized the follow- 
ing “ allergic arthropathies ” : (1) genuine allergic arthritis, (2) joint swell- 
ings in serum disease, (3) “hydrops articulorum intermittens, angioneurotic 
edema fugax of Quincke,” (4) “periarthritis, tendovaginitis,” (5) purpura, 
(6) “ gout, arthritis urica, psoriasis,” (7) “ rheumatism.” He considered 
true allergic arthritis a “ relatively rare ” disease and cited two cases. 

In case 1 a patient who had previously had “gall-bladder inflammation” (severe 
pain, vomiting, no fever or abnormality visible in roentgenograms) had repeated epi- 
sodes of urticaria which disappeared when wheat flour and fish were avoided. Later 
after eating toast (wheat flour) and a salad containing fish she had pain in the region 
of the gall-bladder, itching of the entire body “without urticaria” and excruciating 
pain with swelling of a knee joint, but no fever. The red, swollen, painful knee re- 
quired splinting. “ It could be demonstrated that the eating of fish was the cause of 
the gall-bladder and knee joint symptoms, and that following the ingestion of wheat 
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flour urticaria occurred.” [But the writer just said that itching occurred without urti- 
caria. — Ed.] “ However, while the urticaria and the gall-bladder symptoms quickly 
receded, the inflammatory condition of the knee joint continued for several weeks 
before it finally disappeared. The most striking proof of the allergic nature of the 
arthritis was tlie effect of eating fish.” 

In case 2 the patient had frequent short attacks of pain in the back, torticollis and 
lumbago. Later “ spondylitis deformans ” and intolerance to certain foods, nausea 
after eating boiled eggs, and diarrhea after drinking milk developed. “ Allergy tests ” 
revealed hypersensitivity to milk but not to butter, eggs or tobacco. Pains “ definitely 
decreased ” when milk, tobacco and eggs were avoided, later were intensified when 
milk and tobacco were allowed. “ Milk and tobacco were again withdrawn and the 
pains decreased. As a result the spine became more mobile. Definite and continued 
improvement was evident after about one )'ear.” 

Gutmann also cited two cases reported by Adelsberger and Munter (reference not 
given) caused by eggs and meat, and the case of Lewin and Taub * caused by English 
walnuts. 

Examples of tlie other types of so-called allergic arthropathies were also 
given. 

[We are not opposed to the idea that certain probably rare forms of acute re- 
current or chronic arthritis may represent allergic reactions to certain foods, but most 
of the case reports of allergic arthritis leave much to be desired. Important details 
are often omitted, particularly precise details about the condition of joints when the 
offending foods are given or withdrawn. So often the evidence is unconvincing that 
the articular lesions subsided with significant rapidity and completeness when the of- 
fending antigen was avoided, and the clinical distinction between “ allergic arthritis ” 
and the ordinary forms is generally vague. Photographs and roentgenograms of 
the joints should be published; needed most of all are studies on the pathology of the 
condition. — Ed.] 


“ Metabolic Arthritis ” 

This term was not used in the literature under review. 

Endocrine Arthritis 

Menopausal Rheumatism, Arthralgia and Arthritis. Of 1000 women 
suffering from various menopausal symptoms 24 per cent complained of 
rheumatic pains (“ arthritis and fibrositis Long debated has been the 

question as to whether the menopause merely acts as a predisposing factor to 
the development, late in life, of any one of several common forms of ar- 
thritis, whether it can be the direct cause of such forms as atrophic or hyper- 
trophic arthritis or whether it is responsible for a special type of true meno- 
pausal arthritis different clinically and pathologically from all others. For 
years “ villous artliritis ” has been offered as the true menopausal or climac- 
teric artliritis. But since there has been no agreement as to the clinical or pa- 
thologic picture of menopausal arthritis and no experimental or clinical proof 
that any glandular dysfunction alone can cause arthritis, American physi- 
cians have in general refused to accept any form of menopausal rheumatism. 
According to present concepts tlie characteristics of the menopause are sup- 
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posedly (1) cessation of estrin secretion, (2) then overactivity of the 
anterior pituitary gland resulting in a flooding of the body by excess prolan, 
(3) coincident overactivity of the thyroid gland and adrenal medulla. In 
some women the normal endocrine balance is upset less violently by the meno- 
pause and a new balance is established more readily than in others. It has 
been suggested that sometimes the menopause is characterized by pituitary 
failure, not pituitary stimulation (Hall) and by a deflciency, not an over- 
activity, of thyroid (Stone). Thus there may be more than one type of 
menopause, and if so there may be more than one type of menopausal 
rheumatism. 

[The differences in menopausal biochemistr}^ are probably more quantitative 
than qualitative. — Ed.] 

Those who accept the idea that the menopause is related to one or more 
joint disturbances have conceived of the following possibilities. By acting 
as a predisposing factor the menopause may be the indirect cause of any one 
of several common forms of rheumatism including atrophic or hypertrophic 
arthritis and fibrositis, or the menopause may be the direct cause of a variety 
of forms of menopausal rheumatism such as the following: (1) polyarticular 
hypertrophic arthritis (“ menopausal hypertrophic arthritis ”) presumably 
due to the thyroid deficiency of the menopause, (2) polyarticular atrophic 
arthritis (“ menopausal atrophic arthritis ”), (3) polyarthralgia (“meno- 
pausal arthralgia “ ; stiff, sore joints with or without mild subcutaneous 
edema, but not a true arthritis) presumably due to a deficiency, not of thy- 
roid, but of ovarian secretion, (4) menopausal fibrositis (stiff, sore muscles; 
tender subcutaneous fibrofatty nodules), (5) “villous arthritis,” a special 
form of arthritis with distinctive pathologic reactions confined almost ex- 
clusively to knees. 

1. “ Menopausal arthralgia.” The characteristics of this condition as 
seen by Hall in 53 cases included: freedom from joint symptoms until after 
artificial menopause; then the appearance of joint pain, stiffness and tender- 
ness with no true articular swelling but with slight subcutaneous edema, full 
motion and no deformity ; generally normal sedimentation rates ; occasionally 
low metabolic rates; aggravation of menopausal symptoms by thyroid ther- 
apy; relief of menopausal symptoms and joint pains with adequate doses of 
estrogenic substance; return of joint pains when estrogenic substance was 
discontinued or substituted by a placebo. The articular symptoms were 
worse after rest and sleeping, better after moderate, but worse after exces- 
sive, physical activity. Thus some might call the condition periarticular 
fibrositis. Coincident hypertrophic arthritis affected one-third of Hall’s pa- 
tients. No pathologic studies Avere made but the disturbance was believed to 
be, not a true arthritis, but one in periarticular tissues. In some cases pain 
was chronic and mild or moderately intense ; in others it was severe and spas- 
modic, perhaps from vascular spasm. 

Treatment. Intramuscular injections of progynon B were given twice 
weekly ; doses varied considerably and failures were usually due to inadequate 
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dosage; as a rule 10,000 international (2000 rat) units wei'e sufficient if con- 
tinued at least four to six weeks, but in some cases 50,000 international 
(10,000 rat) units were required. Single doses were rarely effective; gen- 
erally no effect was noted until after three to six weeks of treatment. Of 
the 53 patients so treated 40 were “ adequately treated ” ; of them 80 per cent 
were materially (“ 50 to 100 per cent”) relieved of their menopausal and 
articular symptoms ; 70 per cent responded in ” striking and often dramatic 
fashion, obtaining almost complete relief.” Including those “ inadequately 
treated ” 66 per cent of the total 53 patients were “ helped ” by estrogenic 
therapy. 

2. “ Menopausal atrophic and hypertrophic arthritis.” Hall also noted 
18 “ castrates ” who were well until castration and then, coincident with the 
onset of menopausal symptoms, developed unquestioned atrophic or hyper- 
trophic arthritis as well as “ arthralgia.” “ Because of the history, because 
no other cause could be found for the arthritis, and because the menopausal 
symptoms and arthralgias yielded to estrogenic therapy, one is tempted to 
conclude that castration or the removal of the internal secretions of the 
ovaries may be a direct or indirect cause of true arthritis. No. such con- 
clusion can be drawn on the evidence so far collected.” 

The studies of Gardner and Pfeiffer are of interest in this connection. Mice 
were injected weekly with comparatively large amounts (100 to 1000 international 
units) of estrogen (hj'droxy-estrin benzoate) over long periods of time up to 348 
days. There occurred an extensive resorption of parts of the pubic and ischial bones, 
and replacement of the pubic .symphysis by an interpubic ligament; but elsewhere 
there was marked condensation of bone and replacement of marrow cavities with 
endosteal bone. 

3. “ Villous or climacteric arthritis.” Current descriptions of this sup- 
posed entity continued to vary somewhat.®®^’ Its proponents 

consider it to be a distinctive clinical and pathologic syndrome; it is not 
atrophic or hypertrophic arthritis at the menopause. The French call it 
“ lipoarthrite seche.” It almost exclusively affects the knees of women 
(usually obese) at or near their natural or artificial menopause (Stone). 
According to others it may also affect other weight-bearing joints (hips, 
ankles — Robinson), the back (Oldershaw), occasionally wrists and tliumbs 
(Thomson). Symptoms are acliing stiffness of joints, mostly of knees, re- 
lieved by rest. Tenderness is confined to the involved parts of synovial 
membrane and is found mostly at the inner aspect of knees at the attachment 
of the internal lateral ligament to the internal femoral condyle.®*®' Pain 
and tenderness are " less severe than in atrophic arthritis.” There is some 
“ swelling ” generally at the inner side of the knee joint. This swelling is 
due to periarticular fat pads, and to the enlarged synovia.*®*’ Synovial 
effusion is not present according to Stone, but according to Robinson it is 
sometimes present due to trauma from pinching of the swollen synovial villi. 
According to Stone there is no restriction of articular motion; indeed mobil- 
ity may be abnormally increased due to laxity of ligaments. But according 



1924 HENCH, BAUER, DAWSON, HALL, HOLBROOK, KEY, AND MCEWEN 

to Little joints are enlarged, tender and limited in motion in severe cases, but 
the periarticular changes and limited motion are never as severe in this dis- 
ease as they are in atrophic arthritis. Common associated conditions are 
obesity and flat feet. 

Roentgenograms of knee joints are negative except for the appearance of 
“ small punched out areas behind the articular cartilage ” with some bony 
decalcification from disuse, according to Little; they are negative in early 
stages, but may reveal secondary hypertrophic arthritis later in the disease, 
according to others.®®®’ Robinson stated that “ clinically and radiologi- 
cally menopausal arthritis is identical with osteoarthritis,” yet he insisted that 
it must be carefully ditferentiated therefrom. 

[He did not clearly show how this could be done. — Ed.] 

The distinctive articular pathology of villous arthritis was again said to 
be a “ peculiar hypertrophic change ” in synovial membrane (Thomson) 
with production of villous hypertrophy extensive enough to be palpable in 
severe cases (Little). There is no true arthritis, according to Stone; there 
is synovial hyperemia but no inflammation of the membrane. The fatty 
synovial fringes and villi increase in size and number, sometimes to the ex- 
tent that the joint is packed with fatty arborescent growths, the branched 
villous processes insinuating themselves between patella and condyles and 
between condyles and semilunar cartilages with resultant pinching thereof. 
Fat in the posterior pouch of the knee is also increased (Stone). 

[None of these writers presented photomicrographs of tliese pathologic reactions ; 
they apparently relied on the published descriptions of others. If they have original 
material, it would be very helpful if they published it. We know of no one, certainly 
not in recent years, who has presented photomicrographic evidence clearly showing 
the pathologic specificity of villous arthritis with its differentiation from atrophic, 
hypertrophic and other common arthritides. No such entity is described in the stand- 
ard works on articular pathology ( Strangeways, 1905 et seq.; Nichols and Richard- 
son, 1909; Pommer, 1913; Knaggs, 1926; Allison and Ghormley, 1931). The chronic 
villous polyarthritis of Schuller was classified by Stockman, 1920, under chronic in- 
fectious arthritis, in contrast to rheumatoid arthritis. We would appreciate receiv- 
ing original references on the pathology of menopausal villous arthritis. — Ed.] 

Etiology. The cause of the disease was variously considered to be a 
thyroid deficiency occurring at the menopause (Stone), primarily metabolic 
changes including thyroid deficiency, secondarily trauma (Thomson), a 
temporary ovarian insufficiency (Oldershaw). But no data concerning me- 
tabolic rates or hormone assays were given. 

Treatment. Remedies recommended were reduction of obesity, mild 
hyperpyrexia with foam baths “ to start weight reduction ” (Stone), thyroid 
extract — “ the sheet-anchor of treatment ” used not only for its weight re- 
ducing effect but as replacement therapy (Stone; Thomson), rest and heat 
for affected joints (“ exercise is bad ” for these joints), use of a device to 
limit articular motion to prevent trauma to hypertrophied villi (Little), 
Aveekly injections of estrogenic material, faradic current to increase muscle 
tone even though the patient is resting, hydrotherapy “ to increase metabolic 
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activity” (Thomson). Little performed synovectomy in intractable cases: 
“ it may give relief for years ” ; in old severe cases he considered arthrodesis 
sometimes necessary. Oldershaw and Robinson used intrapelvic diathermy 
“ to accelerate the endocrine activity of the ovaries.” [No hormone assays 
were made to support this statement. — Ed.] Such treatments presumably ar- 
rested the arthritis in a relatively short time. If the disease is left untreated 
“ osteoarthritis inevitably supervenes after a number of years. But here at 
least is one variety of preventable osteoarthritis; if treatment is undertaken 
thoroughly, most of these ‘ menopausal knees ’ get well ” (Stone). 

A general discussion of the use of estrin in the treatment of “ chronic 
rheumatism ” was given by Cawadias. 

4. “ Menopausal fibrositis.” This was said to affect obese women at the 
menopause with signs of hypothyroidism. Reported features were mild 
myxedema, variously situated subcutaneous fat pads, and subcutaneous 
nodules which are sometimes very painful and tender but which on excision 
reveal only simple lipomas without signs of inflammation. Robinson used 
diathermy and deep massage to the nodules, and intrapelvic diathermy twice 
a week for one or two months; he stated that most cases were relieved 
thereby. 

[No pathologic or biochemical studies were given to support these statements. 
—Ed.] 

Juvenile Hip Disease from Hypothyroidism. A disturbance of ossifica- 
tion of the capital epiphysis of the femur in hypothyroid children was de- 
scribed by Benjamin and Miller. Two types of maldevelopment may arise: 
(1) one involving the epiphyseal plate may produce epiphyseal slipping; (2) 
the other produces osteochondrosis of the femoral head. Coxa vara may 
develop later. 

Joints and the Parathyroids. Diseases of the parathyroids produce no 
known articular disease. Degenerative muscular lesions but no articular 
changes were noted by Cantarow, Steward and Housel in dogs with experi- 
mental acute hyperparathyroidism. Many patients with hyperparathy- 
roidism, however, experience skeletal aches and pains which they c^l 
“ rheumatism.” The pain is usually localized to muscles and bones but 
sometimes to joints. In recent cases patients experienced “ pains in arms 
and knees,” tingling pain in hands and feet, stiffness in legs,®®® pain and 
lameness in a hip,®^® stiffness, pain and aching in extremities,®®® weakness, 
fatigability, muscular hypotonicity and ligamentous relaxation.®®^ Diag- 
nosis becomes clear when the proper biochemical and roentgenologic studies 
are made.®®"’ ®®®’ ^®®’ ^®®® The disease should not be confused with arthritis. 

Miscellaneous Diseases of Joints 

Pharmaceutic Arthralgia: “ Chemical Arthritis.” While taking certain 
drugs (e.g., thyroid extract, excess amounts of soda bicarbonate, bismuth) 
patients may note pain in muscles or joints sometimes called myalgia or 
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arthralgia medicamentosa, medicinal arthralgia, “ paratherapeutic articular 
disturbance.” * To this list O’Connor added lead, arsenic, radium and 
insulin (a biologic product, not a drug) as occasional causes of “ toxic 
arthritis.” 

[No true arthritis occurs. — Ed.] 

Intermittent Hydrarthrosis. Prolonged remissions of this disease may 
occur spontaneously, as a result of certain remedies, or during certain con- 
ditions such as pregnancy. Marked relief during pregnancy was noted by 
Hench in one case and he cited other cases previously reported. Swett 
advised synovectomy for the disease. 

Synovitis. A patient with mild acute traumatic synovitis later slowly 
developed what Swett called “ synovitis ossificans.” Roentgenograms re- 
vealed extensive infiltration of synovia with actual bone. The membrane 
was removed, its pathology described. 

Synovioma. This is a rare condition.® Clinical and pathologic data 
in a new case were reported. The swelling was behind the knee of a young 
man. After amputation of the leg the patient responded well.^®® 

Synovial {Baker’s) Cyst of the Knee: Posterior Synovial Herniation. 
Any cystic swelling about the knee in which the cyst has a cellular lining 
which simulates synovial membrane is a Baker’s (1877, 1885) cyst. To be 
distinguished are a synovial “ cyst ” in the popliteal region resulting from 
posterior herniation of the synovial membrane of the knee joint, and the 
swelling caused by hyperplasia and inflammation of one of the posterior 
bursae of the knee. Synovial cysts from posterior herniation of the knee 
joint originate beneath the medial head of the gastrocnemius muscle where 
there is a natural weakness in the posterior capsule of the knee joint. 
Usually the greater part of the swelling is distal to the transverse flexion 
crease on the skin. These cysts are most noticeable when the leg is ex- 
tended; they are not especially tender, but may produce aching, sometimes 
severe sharp pain and occasionally intermittent effusion into the knee. 
There may be considerable interchange of fluid between the hernial sac and 
the knee, hence the effusions in each may vary in size. Treatment is to re- 
move the hernial sac surgically and repair the opening in the joint capsule. 
Results in 11 cases were reported (Edmunds and Hebble; Haggart). 

Of the 12 bursae around the knee joint two are placed posteriorly and 
one is between each head of the gastrocnemius muscle and the joint capsule. 
The one beneath the inner head of the gastrocnemius extends between this 
muscle and the semimembranosus muscle and is called the semimembranosus 
bursa. Either of these posterior bursae may be connected with the synovial 
cavity of the knee. If they are not, the effusion of a bursitis cannot be 
pressed anteriorly into the knee joint. If they are connected differentiation 
between bursitis and posterior synovial hernia is more difficult.^®^ 

T cnosynovitis. Gould cited the common types, " simple tenosynovitis,” 
the infectious forms including gonorrheal and tuberculous, and stenosing 
tendovaginitis, and ganglion. There are two types of stenosing tendo- 
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vaginitis : ( 1 ) a strictly local thickening of a tendon sheath of a finger flexor 
opposite a metacarpophalangeal joint causing a “ snap-finger ” ; it is treated 
by surgical removal of the local fibrosis; (2) stenosing tendovaginitis at the 
radial styloid process (deQuervain’s disease). As a result of acute or 
chronic trauma there is chronic thickening of the sheaths of the extensor 
pollicis brevis and abductor pollicis longus. There may be much tenderness 
over the radial styloid process and an elongated swelling from hypertrophy 
of the annular ligament. About 250 cases have been described, mostly in 
women. Ten new cases were reported (Cotton, Morrison and Bradford; 
Keyes) . Palliative treatment should be tried but is “ mostly disappointing ” 
(Gould). Operative treatment is simple and satisfactory, often dram- 
atically so. 

Tenosynovitis Crepitans; Crepitating Peritendinitis. Howard’s sum- 
mary of 32 cases was reported in our last Review. He has now studied 
72 cases. Chiefly affected were the extensor muscles of wrist and thumb. 
The disease may be caused by trauma or by functional overactivity. Its 
clinical and pathologic features were again described. Massage, baking and 
diathermy are contraindicated. Treatment involves absolute rest in plaster 
splints. Duration of disability with adequate immobilization was 12 days, 
with partial immobilization 23 days. 

Ganglion. Simple ganglion is usually a swelling resulting from the 
mucinous degeneration of a fibrotic change in a small portion of the wall of 
a tendon sheath.®^® It is annoying but rarely disabling. Its contents can 
rarely be aspirated. Treatment involves pressure dispersion or incision 
(technic given) but not dissection except in special cases. 

Osteochondritis. Legg-Perthes’ disease has been called “ osteochondritis 
deformans juvenilis ” of the hip. It was described by Legg and Walden- 
strom (1909), later by Calve (1910) and Perthes. The cause is unknown. 
Waldenstrom preferred the term “coxa plana” and described the changes 
in serial roentgenograms made in four early cases. Conservative and not 
surgical treatment was advised. To the five cases previously reported 
Goldenberg added a sixth case in Avhich Perthes’ disease followed traumatic 
dislocation of the hip. Changes radiologically similar to Legg-Perthes’ 
disease but pathologically different may affect the hips of juvenile cretins as 
a result of imperfect ossification secondary to hypothyroidism. Five cases 
were reported (Benjamin and Miller; Albright). 

Five new cases of juvenile ischiopubic osteochondritis were also reported 
(Corper; McFadden). 

Arthropathy. The more common forms of arthropathy were listed by 
Worster-Drought thus: (1) tabetic arthropathy (Charcot’s disease) includ- 
ing the rare form, tabetic vertebral osteo-arthropathy ; cases involving a 
knee, a wrist and a metacarpophalangeal joint were reported ; (2) 

arthropathy of syringomyelia; a case involving both wrists was reported, also 
two cases of Morvan’s type of syringomyelic arthropathy (atrophy and dis- 
appearance of terminal phalanges of fingers) in one of which there were ex- 
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tensive changes in a shoulder ; (3) posthemiplegic arthropathy, first 

described by Alison (1847), usually affects a shoulder; (4) hypertrophic 
osteo-arthropathy. Most of the cases of the last type are related to chronic 
pulmonary disease, others to congenital and valvular heart disease and less 
often to chronic hepatitis or enteritis. No primary lesion is discovered in 
lungs or elsewhere in from 4 to 14 per cent of cases (Locke, 1915). One 
case secondary to pulmonary new growth was reported.^®®® In one case, 
reported in much detail, no primary cause was found (Campbell, Sacasa, 
Camp). A case of clubbed fingers and toes associated with a congenital 
pulmonary cyst was also noted.®’^® 

Idiopathic Familial Generalized Osteophytosis. This condition some- 
what resembles either atypical acromegaly or hypertrophic osteo-arthropathy 
but is considered different from either. Also called “ familial acromegalic- 
like skeletal disease ” its features are onset of the disease at puberty, progres- 
sion by exacerbations, marked chronicity, extreme bony change, absence of 
known primary disease, and the presence of a familial tendency. Freund 
reported a case in which the disease started as a hyperplastic process of 
several joints and simulated subacute recurring arthritis. 

Sclerodactylia. Features of this condition are stiffness, atrophy, and 
deformity of fingers with tightening, ulceration and pigmentation of skin. 
Roentgenograms usually reveal phalangeal decalcification, resorption of 
phalanges at the finger tips, amorphous, calcareous granules in phalangeal 
soft tissues, interosseous calcareous nodules, and various arthritic changes, 
mainly atrophic. Two cases presumably related to scleroderma were de- 
scribed.®^®’ ^®® Also reported was a most unusual case of progressive diffuse 
scleroderma with sclerodactylia and calcinosis in a child aged 12 years, sick 
for 10 years, and now looking like no human being, as the photographs show 
(Pachman). 

Hereditary Arthrodysplasia. Sever reported a case of this condition 
best described by Turner (1933). Its features were: patellae placed not in 
the usual position but on the external aspect of both knees, limitation of 
supination of hands and of extension and flexion of both elbows, rudimen- 
tary thumb nails, other nails being normal. Roentgenograms revealed the 
lateral position of the patellae with newly formed, articular facets on the 
lateral condyle of the femurs, and at elbows multiple exostoses. Hereditary 
arthrodysplasia apparently is seen only with hereditary dystrophy of nails. 
Several of the patient’s relatives had the latter but not the former. The 
condition, inherited and congenital, apparently is due to some defect in the 
closing or fusing of the ectodermal and mesodermal layers of the embr)ro. 

Arthrokatadysis: "Otto Pehns" This is an intrapelvic protrusion, a 
sinking in or subsidence of the acetabulum with protrusion of the femoral 
head through it, resulting in limitation of motion of the hip. Wardell saw 
the condition in one hip of a woman with atrophic polyarthritis who had 
fallen on her hip. A Smith-Petersen acetabuloplasty gave satisfactory 
results. 
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Ehlers-Danlos’ Syndrome. Four cases were described.^®”’ 

Features were marked hypermobility of joints, excessive elasticity of skin, 
friability of skin and blood vessels, pseudotumors in the scars of lesions re- 
sulting therefrom, movable nontender subcutaneous spherules of fat in 
various regions. 

Deposits of Calcium or Bone About Joints. It is often difficult to deter- 
mine from roentgenograms whether these deposits are in tendons, ligaments, 
or bursae adjacent to joints. Milch and Green described several cases of 
calcification about the flexor carpi ulnaris tendon, with acute sharply localized 
pain and tenderness over the area around the pisiform bone, limited wrist 
motion, sometimes acute inflammation, and early subsidence of symptoms 
with the use of heat, immobilization and salicylates. It may be due to 
trauma. The deposits seemed to be in the tendon and not in peritendinous 
soft tissue or in the bursa subjacent to the flexor carpi ulnaris. Some of 
them disappeared under treatment. Buxton described “ ossification ” in the 
ligaments of the elbow from injury. One end of the ligament is torn from 
the bone and carries with it some periosteum ; a hematoma results and bone 
cells are activated. Such a condition can be prevented by proper immobiliza- 
tion of the elbow after injury. Complete or partial absorption of deposits 
of bone in muscle may result from immobilization but as a rule “ once bone 
is formed in ligament, it remains unchanged,” probably because ligaments 
are too avascular to carry out the process of absorption. 

[The writer spoke of “ ossification ” and deposits of bone, but no histologic evi- 
dence was given to indicate whether the deposits were of calcium salts (which may be 
rapidly reabsorbed) or true bone. One of us, A. J. K., believes they are true bone. 
—Ed.] 

Brodie’s Abscess Producing Chronic Arthritis. A boy with a swollen 
wrist was seen by Ray. The cause of the arthritis was an adjacent Brodie’s 
abscess, a localized form of osteomyelitis. 

Cartilaginous Changes Due to Rickets. Three cases of severe late 
rickets were studied at autopsy by Freund. Cartilage changes included 
edema and decomposition of hyaline ground substance, lack of cartilage cal- 
cification and enchondral ossification. 

Diseases of Bursae 

Meyerding noted the common types and the surgical treatment of bur- 
sitis : traumatic bursitis from acute but more commonly from chronic trauma 
(e.g., “miner’s elbow” — olecranon bursitis; “coachman’s bursa” or 
“weaver’s bottom” — ischeal bursitis; “tennis elbow” — radiohumeral bur- 
sitis; “housemaid’s knee,” “nun’s knee” — prepatellar bursitis), bursitis 
from nonspecific (rheumatic) or specific infections (e.g., tuberculous, syph- 
ilitic), and gouty bursitis. Commonest of all is the bursitis involved in a 
“ bunion.” Bursitis may occur not only in preformed bursae but also in 
newly formed bursae near bony prominences subject to injur)^ 
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Acute Hematogenoiis Bursitis. This condition may (rarely) arise in 
association with acute infections, septicemia, etc., and may cause chills, fever, 
prostration, and localized pain and swelling which may be mistaken for acute 
arthritis. Cooperman reported six cases : a subacromial bursa was al¥ected 
in four cases; a gluteal in one and a prepatellar in one case. Diagnostic 
needling revealed pus and was followed by incision and drainage. Gluteal 
bursitis is often not diagnosed because it is difficult to know whether the hip 
joint or one of the 10 to 30 bursae in the buttoclc is affected. 

Popliteal Bursitis. Already mentioned was posterior hernia of the 
synovia into the popliteal space which Haggart called “ Baker’s cysts,” and 
its relationship to true bursal swellings from popliteal bursitis which Wilson, 
Eyre-Brook and Francis also spoke of as " popliteal cysts. Baker’s cysts.” 
[Obviously the term “ Baker’s cysts ” has a different meaning for different writers. 
— Ed.] Wilson and his colleagues noted six primary bursae around the 
popliteal fossa and medial side of the knee, chief of which was the gastroc- 
nemio-semimembranosus bursa. Its two parts are generally connected, 
hence the name. It frequently connects with the knee joint. Twenty-one 
popliteal cysts were removed at operation; most, if not all, of them were 
from fluid distention of the gastrocnemio-semimembranosus bursa, rather 
than synovial herniation. Although these cysts usually are connected with 
the knee joint (air injected into them passes promptly to the knee, as shown 
in roentgenograms), they usually remain distended despite attempts to empty 
their contents into the knee by pressure. This behavior suggests a valvelike 
action at the mouth of the cyst. It was believed that such cysts arise, not 
from infections or toxins but from injury to the bursal wall caused by single 
violent or repeated vigorous contractions of muscle which are followed by 
effusion. Operative excision was recommended : the cyst walls show blood 
pigment, fibrous thickening and cartilaginous and osteoid metaplasia. 

Iliopectineal Bursitis. The iliopectineal bursa often connects with the 
hip joint. Inflammation of this bursa which occurs not infrequently, gen- 
erally from trauma, is often undiagnosed. Finder reviewed the subject. 
Conservative treatment includes rest in bed and hot or cold compresses ; as- 
piration will not cure the condition. Surgical excision, a tedious procedure, 
usually is recommended but Finder successfully treated a patient by surgical 
obliteration (closing the passage between bursa and hip, everting the walls 
of the sac and anchoring adjacent muscle fibers into its floor). 

Calcification of Epicondylar Bursa. Hamilton saw a patient who clin- 
ically had severe “ tennis-elbow ” ; swelling, tenderness and heat about the 
external epicondyle of the humerus. In roentgenograms deposits of calcium 
on the radial side of the elbow were placed too lateralty to be in the radial 
collateral ligament. Because the deposit of calcium was sharply defined and 
globular, it was thought to be in the bursa. A plaster splint was applied, 
later a cock-up splint. A month later symptoms and most of the calcium had 
disappeared. 
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" Subdeltoid and Stihacromial Bursitis.” These will' be discussed under 
the next heading. 

Diseases about the Shoulder Joint: “ The Painful Shoulder"^ 

Painful shoulders with varying degrees of stiffness are common. Some 
physicians blame them all on “ subdeltoid bursitis ” ; others use the term 
“ supraspinatus tendinitis ” as their uniform diagnosis. Others realize that 
anatomically the shoulder joint is, like the back, a rather complex affair, and 
that like backache, a painful shoulder may result from a number of rather 
closely related and often overlapping syndromes. Each of these syndromes 
produces a somewhat similar symptom complex but each has its own dis- 
tinguishing features. Various names have been given these syndromes: 
subdeltoid bursitis, subacromial bursitis, calcareous subdeltoid or subacromial 
bursitis, degenerating, calcified or ruptured supraspinatus tendinitis. Cod- 
man’s syndrome, peritendinitis calcarea, scapulohumeral periarthritis, Du- 
play’s disease, “ shoulder joint complex,” “ painful shoulder syndrome,” 
“ frozen shoulder, ”< periarticular fibrositis, periarthritis or “ arthritis ” of 
the shoulder joint. Some of these terms are synonymous but others are not. 
The different conditions may arise independently but more often they occur 
in definite relationship to each other. The structures involved, capsule, 
tendons and bursae of the shoulder, are so contiguous and functionally inter- 
dependent that disease in one may cause disease in another (Ferguson ; Gray; 
Watson-Jones). 

According to Codman ( 1934) “ the subacromial, subdeltoid and sub- 
coracoid bursa are one and the same thing, although films of tissue may 
separate them,” depending on the anatomic position and also whether the 
arm is in abduction or rotation. The subacromial bursa (Codman’s pre- 
ferred term) has the deltoid muscle above it; its floor is formed by the 
fibrous tissue sheet composed of the fused tendons of the supraspinatus, 
infraspinatus, teres minor and subscapularis. Disease in these structures 
results sometimes from infection but more often from acute and chronic 
trauma.®^’ The bursa may be affected primarily, but is more often 

affected secondarily from disease in the musculotendinous cuff (especially 
the supraspinatus tendon and muscle) or in the bones of the shoulder joint. 
The deposits of calcium near the bursa were first thought to be within the 
bursa (Painter, 1907). It is now believed that they are usually not inside 
the bursal sac, not even within its walls, but in the region just beneath the 
bursa, generally in the tendon of the supraspinatus muscle near its insertion 
but sometimes in the tendon of the infraspinatus, subscapularis or teres 
minor.-"®’ When deposits of calcium are present within the bursa 

they generally have ruptured into it from the underlying tendon (Rubert). 

1. Supraspinatus Tendinitis -without Calcification. The supraspinatus muscle 
and tendon are common sites of disease because the muscle is weak; its progenitor 
was designed to work with the force of gravity and swing the foreleg of quadrupeds 
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but in its human form it must work against gravity to raise the arm; it is attached 
close to the fulcrum of a long lever, and it can be pinched easily between the humerus 
and the acromion (Ellis). Being relatively avascular, the tendon commonly degen- 
erates; an attrition lesion results from the metabolic change of age and trauma.®^'’ 
Symptoms of degenerative tendinitis include painful but not limited abduction with 
maximal tenderness at the greater tuberosity of the humerus where the tendon is 
inserted. Pain is most notable when the arm is being moved in abduction through 
the part of the arc between 60 and 120°. During this part of the arc the tendon im- 
pinges against the acromion process; abduction of more than 120° is painless as the 
tendon slips under the acromion process and there is no impingement or strain.^®®® 
Treatments used include diathermy, radiant heat or injections of S to 10 c.c. of 2 per 
cent procaine which may give great relief for five or six hours, sometimes much longer 
(Watson-Jones). 

2. Supraspinafns Te^idinitis with Calcification. Acute trauma may cause a 
muscle bruise with effusion of blood, a tear in some fibers of the tendon, or partial 
evulsion at its insertion. The blood in the hematoma is altered into an amorphous 
calcareous mass (calcium phosphate and carbonate) deposited “ wholly within the 
tendon ” ^®®® under the bursal floor.^’^® Thus the deposits of calcium in cases of 
“ subacromial bursitis ” result from slight tears in the supraspinatus tendon which 
nature has attempted to repair (Codman 1934; Outland and Shepherd). How often 
degeneration of the muscles and tendon precedes and predisposes to tears and how 
often the tears precede and cause localized degeneration is undetermined. The symp- 
toms of supraspinatus tendinitis with and without calcification are about the same 
except for roentgenographic evidence of changes in the former. In acute cases pain 
and disability may be great. 

Deposits in the supraspinatus tendon were compared to those occasionally seen 
in other tendons, e.g., about the wrist, elbow, knee or hip. In all these cases the same 
basic lesion and symptoms were present. Hence for them Sandstrom and Howard 
proposed the general term “ peritendinitis calcarea.” Among 320 cases studied by 
Sandstrom deposits were at shoulders in 259, hips in 48, elbows in 6, fingers in 6, 
knees in 5, toes in 3, wrists in 2 cases [a total of 329 cases as some patients had more 
than one deposit. — Ed.] Fever occurred in 70 of 80 cases in which temperature was 
taken ; sedimentation rates were elevated in 70 of 75 cases. The disease occurred any 
time after the age of 10 years, but most often after the age of 40 or 50 years. In 
these 320 cases the calcium was partly in tendons, tendinous, capsular and ligamen- 
tous tissues, partly in periarticular and peritendinous connective tissue, only once in 
the wall of a bursa and never within a bursal sac. Additional pathologic reactions 
were necrotic changes in tendons, ligaments and joint capsules, marked vascular 
changes (hypertrophy of the media), and some regenerative processes. According 
to some ^®®® the tooth-paste-like deposits of calcium may induce a secondary irritative 
hyperemia which may cause spontaneous resorption of the calcium and may also cure 
the underlying tendinitis. But deposits should not be removed surgically simply be- 
cause they are present. The pain is due, not necessarily to the deposits of calcium, but 
to the lesions which foster them. In some cases an opposite symptomless shoulder 
may show as much or more deposit of calcium than the painful one. The deposits 
often disappear spontaneously, sometimes within a few days, or they may persist 
despite treatment which relieves all other signs and symptoms. 

Conservative treatment, such as various types of physical therapy and rest, should 
be used first.®'- ®'® Martucci preferred to use diathermy daily with the arm in a 
sling night and day for about two weeks; then massage and high frequency currents. 
The joint should not be fixed in plaster or it may “ freeze.” Some advised the use 
of an abduction splint.®'- New abduction splints were described (Bettmann) ; 
particularly ingenious was that of Papurt in which a light leather cap is fitted with a 
ring and a wrist bracelet with a snap. The wrist is merely snapped to the cap after 
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it is on the head, and thus abduction is maintained. According to Watson-Jones in 
many such cases the shoulders cannot be supported in abduction as they are too pain- 
ful. Acute pain may be relieved by injections of 20 c.c. of 1 per cent solution of 
procaine into and around the bursa.®^-®®- For small deposits, diathermy, radiant heat 
and massage generally suffice. Troedsson noted disappearance of deposits in 13 of 30 
cases after 6 to 45 hours of diathermy given within 3 to 11 weeks by a technic which 
he considered superior to others. Sandstrom considered roentgen therapy most satis- 
factory in both acute and chronic cases (technic given). Deposits of calcium often 
disappeared after two or three weeks, sometimes longer. Treatment for several 
months was necessary in some cases and deposits did not always disappear completely. 
[But many roentgenograms were published showing the disappearance of the deposits. — 
Surgical evacuation of the deposits is necessary in some severe cases and may give 
immediate and complete relief (Watson-Jones). Meyerding recommended operation 
only if the deposits were associated with pain and other symptoms, and if conserva- 
tive therapy was unsatisfactory. Manipulation of such painful stiff shoulders under 
anesthesia is sometimes successful but should be done with great care; Meyerding 
described the technic. 

3. Rupture of the Supraspinatus Tendon (Complete or Incomplete'). When de- 
generation of the muscle and tendon has resulted from age and chronic trauma, very 
slight acute trauma is needed to injure them even further. Hence partial or com- 
plete rupture of the tendon is common among elderly people and those in certain oc- 
cupations (painters, plasterers). It is found in from 17 to 30 per cent of cadavers 
(Keyes, 1935; Watson-Jones) and is considered by some the commonest cause of 
painful shoulders among industrial workers. When the tendon is torn, the floor of 
he subacromial bursa is sometimes, but not always, torn with it, creating an opening 
between the bursa and the shoulder joint. Symptoms and signs of incomplete ten- 
dinous rupture are rather similar to those of tendinitis: pain in the shoulder, some- 
times referred to the insertion of the deltoid, tenderness at the greater tuberosity of 
'he humerus, limited and painful internal rotation, abduction between 70 and 90° 
which is probably possible but very painful and associated with tlie characteristic 
“ catch ” of pain as the injured fibers pass the acromion.^®®® According to Ellis a 
partial rupture almost always heals but it may take six months. Treatment by heat 
and gentle motion was used ; Ellis used a sling ; others advised immobilization in ab- 
duction and external rotation for from three to six or eight weeks and surgical repair 
thereafter if relief is unsatisfactory. 

Clinical signs of complete rupture include sudden onset of sharp pain, loss of 
power to abduct the arm, tenderness over the greater tuberosity or at the tip and 
lateral aspect of the acromion^’'® (some found Dawbarn’s sign not very helpful), 
undue prominence of the greater tuberosity because its tendinous covering is absent, 
a fine crepitus on palpation of the tuberosit}' as it moves under the acromion on pas- 
sive motion of the arm. The " diagnostic sign ” of the condition, according to 
Watson-Jones, is greater limitation of active than of passive abduction in the pres- 
ence of a normally contracting deltoid. Weak abduction to about 60° is possible but 
no more; there is no true glenohumeral abduction. Conservative treatment involves 
immobilization of the shoulder with the arm at 90° abduction and 60° external rota- 
tion for 8 to 10 weeks by the use of a frame and meanwhile active exercise for fingers, 
wrists and elbows.^®®® According to some the opening between the subacromial bursa 
and the shoulder joint will never heal and must be repaired surgically. The technic 
was described.®"® Of 12 patients so treated four had excellent results, four good, 
three fair and one poor (Outland and Shepherd). 

Partial or complete rupture of a supraspinatus tendon may cause secondary effects 
in adjacent tissues: chronic subacromial bursitis, eburnation and rounding off of the 
greater tuberosity, degeneration, fraying and eventual rupture of the long head of 
the biceps, excrescences and osteophytes along the edge of the acromion and the tip 
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of the greater tuberosity, slight erosion of articular cartilages of the shoulder joint 
(Ferguson). 

4. Subacromial {Subdeltoid) Bursitis {with and without Calcification). Four 
types of bursitis were again listed by Ferguson (features of which were noted in our 
last Review) ; acute traumatic bursitis without calcification, acute bursitis with cal- 
cification, chronic bursitis with or without calcification and chronic adhesive or ob- 
literative bursitis. The last was characterized by atrophy of shoulder muscles and 
very limited motion of joint and was called the “ frozen shoulder ” (a term which 
others reserved for a condition to be described hereafter). Cases of simple sub- 
acromial bursitis are rare ; usually bursitis and tendinitis with or without deposits 
of calcium beneath the bursa are present. Occasionally infection but usually trauma 
was considered the cause.^®® Symptoms are about the same as those of tendinitis. 
In Collins’ experience the pain was usually greater at night and was most severe at 
the insertion of the deltoid and “seldom over the region of the bursa.” Among 
Rubert’s 288 cases of “ subdeltoid bursitis ” there were pain and limited motion in 
95 per cent, a tender point over the greater tuberosity in 58 per cent, muscle atrophy 
in 20 per cent, atrophy of the head of the humerus in 22 per cent, associated ar- 
thritis in 16 per cent, calcification in the region of the bursa in 18 per cent. In 15 
per cent pain extended to the deltoid insertion and sometimes to the neck and down 
the arm to the wrist. 

In acute cases rest, heat and morphine are required. Injection of 15 to 20 c.c. 
of 1 or 2 per cent solution of procaine into the bursa and the capsule of the shoulder 
joint was recommended.^®®’ In 18 cases the average disability after such treat- 
ment was 4.7 days.^^^ Injections of 500 c.c. or more of “ normal saline ” solution 
were used by some 2 ®® to distend and rupture the painful sac. Spontaneous recovery 
often occurs. If conservative therapy fails, the bursa should be explored and the de- 
posits of calcium and thickened fringes removed (technic given).®®® In 147 of 
Rubert’s 168 cases conservative treatment was used; results were good in 69 per cent, 
moderate in 19 per cent, poor in 12 per cent; in those cases in which surgical treat- 
ment was employed results were good in 48 per cent, moderate in 24 per cent, poor in 
28 per cent. 

5. “Periarthritis of the Shoulder": “Scapulohumeral Periarthritis." This was 
described by Duplay in 1872, but the term “ periarthritis humeroscapularis ” is con- 
sidered poor by some.®^ Other names are Duplay’s syndrome, and scapulohumeral 
fibrositis. The condition results from trauma or from “ rheumatic fibrositis.” ®®®® 
It may be closely related to the syndromes already described in this section ; in one of 
Duplay’s cases which came to necropsy the inflammation apparently had spread from 
a subacromial bursa to neighboring structures. Among Douthwaite’s 37 cases the 
main causative factor was trauma in 12, fibrositis in 14, unknown in 10 ; in one case 
the condition came on after hemiplegia. The condition was on the right in 21, left 
in 15, bilateral once. Symptoms arise spontaneously or after trivial trauma. The 
joint is not swollen. Pain is not confined to the greater tuberosity or region of the 
supraspinatus but is diffused and there are many tender spots. Internal rotation and 
forward and backward flexion may be free but abduction and external rotation are 
limited first by muscle spasms, then by adhesions about the whole joint capsule, “the 
frozen shoulder.” Roentgenograms generally do not indicate any abnormality.®®®' ®®®® 
For the acute stage rest with the arm in abduction, heat, massage and hydrotherapy 
especially were recommended®^^; injections of procaine hydrochloride were less 
helpful than in other conditions.^^^ " Most important ” is active exercise ten minutes 
every hour of the day and the “ worst treatment ” is manipulation of the shoulder 
under anesthesia. The latter increases the serofibrinous exudate (Watson-Jones). 
Others,®®® however, favored such manipulation; results were excellent in 95 per cent 
of Douthwaite’s cases. Dilaudid was used for severe “post-manipulation pain.” 

6. Fractures and Other Traumatic Lesions of the Shoidder. Fractures and dis- 
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locations of the shoulder may be associated, of course, with some of the aforemen- 
tioned syndromes.®®®’^®®® 

7. Tenosynovitis of the Long Head of the Bleeps Brachii. According to 
Schrager this is a “ new ” entity described by F. Pasteur, 1932, unknown to American 
literature, but the commonest cause of shoulder pain. It may be caused by trauma or 
infection. In acute cases pain and disability are severe. Schrager tabulated the 
features distinguishing it from the other conditions just described. The most impor- 
tant diagnostic feature is tenderness and pain in the bicipital groove. The patient 
cannot raise the arm above the level of the shoulder (not even with assistance), nor 
can he abduct it or place the dorsum of the hand against the back. In acute cases 
treatment consists of morphine, rest in bed, support of the arm by pillows, and dia- 
thermy. Much benefit and occasionally “ instant cures ” can be obtained by sudden 
traction (rationale and technic given). In less acute cases diathermy, massage and 
exercises were used. 

8. Caleification of the Bursa of the Coracoelavicular Ligament. This represents 
another possible cause for painful shoulders. In McCurrich’s case, presumably the 
first one reported, pain and swelling below the outer part of a clavicle appeared some 
months after a fall on the shoulder. A large calcified deposit was found in the region 
of tlie coracoid process and excised. Its position was much more mesial than that 
of deposits previously mentioned. 

9. Pulmonary Tumor Simulating Subaeromial Bursitis. Symptoms character- 
istic of subacromial bursitis developed in one case. “ Calcified subacromial bursa ” 
was removed but sjTnptoms persisted and later were found to be due to a slowly 
growing neoplasm of the apex of the lung, a superior pulmonary sulcus tumor 
(Nathanson, Hochberg and Perlman). 

10. Shoulder Pain from Cervieal Ribs. Stinchfield reminded us that symptoms 
resembling “ arthritis ” of the shoulder occasionally may result from such develop- 
mental anomalies as cervical ribs. 

Diseases of Muscles and Fibrous Tissue 

Classification. Bach divided diseases of muscles as follows: (1) dis- 
eases of muscles secondary to diseases of bones and joints, (2) primary 
diseases of muscles caused by (a) infective or toxic agents, (b) metabolic 
changes, (c) trauma, (d) mechanical or static agencies. His classification 
of “ muscular rheumatism ” follows : 

I. Those essentially inflammatory and infective in origin. 

A. Diffuse septic myositis (i.e., metastatic abscesses). 

B. Dermatomyositis. 

C. Myositis ossifleans. 

D. Myositis fibrosa. 

E. Myositis secondary to " focal infection.” 

F. Muscle lesions of glanders. 

G. Muscle lesions of echinococcal infections. 

H. Muscle lesions of gonorrhea. 

I. Muscle lesions of syphilis. 

/. Muscle lesions of tuberculosis. 

K. Muscle lesions of typhoid fever (“Zenker’s degeneration ”). 

L. Muscle lesions of scurvy (intramusclar hemorrhages, localized inflamma- 
tion). 

M. Muscle lesions of hemophilia (hemorrhages, localized fibrosis). 

N. Muscle lesions of rheumatic fever. 

O. Muscle lesions of subacute bacterial endocarditis. 
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11. Those which are noninflammatory and usually not infective. 

A. Myalgia associated with other conditions. 

1. Extraneous physical causes, e.g., chilling (“ fibrositis,” “myoge- 
loses ”). 

2. Fatigue, overexertion, acute trauma. 

3. Metabolic disturbances such as gout and high blood pressure. 

4. Drug therapy (“les rheumatismes de la chemotherapie ”), e.g., ar- 
senic, bismuth, mercury, gold, barbiturates, chloral, antipyrin, atophan. 

5. Chronic nervous exhaustion, inferiority complex, etc. (psychoneurotic 
rheumatism). 

B. Panniculitis. 

Bach’s descriptions of these types were too brief to be helpful in diag- 
nosis. Bach and also Gutstein noted that obese women with high blood 
pressure often have vague rheumatic pains ( “ hochblutdruck-rheumatis- 
mus ”) in neck and shoulders, extending down the arms, sometimes also to 
the thighs. Concerning myalgia from chemotherapy Bach stated : “ The 
clinical signs vary from transient muscle pain to hydrarthroses.” Bach ac- 
cepted Gower’s view that despite specific differences the various forms of 
“ chronic myositis ” have a basic identical pathologic picture : an inflam- 
matory reaction in connective tissues. 

[This classification has certain inconsistencies, but is here given because of the 
rarity of such classifications. — Ed.] 

Diseases of Muscles Caused by Trauma 

A general discussion of the types and treatment of muscle injuries was 
given by Page. 

Rupture of Biceps Brachii. Waugh stated that rupture of the biceps 
brachii occurs more frequently than is generally believed. He noted 14 
cases among 28,755 cases admitted to two general hospitals. Causes of the 
conditions were indirect trauma in seven, direct trauma in four, stabbing in 
one, unknown in two cases. The long head and its tendon were affected in 

12, the “ lower ” tendon in two cases. Including the latter, 25 cases of rup- 
tured ” lower ” tendons have been reported in the literature. Symptoms 
and signs were discussed. The most constant sign was a deforming change 
in the contour of the muscle. Treatment should be conservative in cases of 
partial rupture or little disability. Surgical repair is indicated in others ; it 
was done in 12 of the 14 cases. 

Myositis Ossificans. Geschickter and Maseritz studied 25 cases of myo- 
sitis ossificans, 23 of the circumscribed, 2 of the progressive type. The 
usual cause was trauma (in 60 per cent of the cases) ; sometimes the cause 
was unknown. Occupation played no role. The thigh was affected in 13 
cases, the arm in five, elbow in two, lumbar region and neck in one each, 
multiple regions in one, and unstated regions in two. Pathologic reactions 
were described. Conservative treatment was recommended (no details 
given) since postoperative recurrences were common. In the four other 
cases reported involvement occurred in the biceps after injury to the elbow. 
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the anterior axillary fold after fracture of the humerus,®’^ a tendo achilles 
after injury (16 such cases in the literature) and in tissues in a suprapubic 
scar near the left pubic bone, involved after prostatectomy.®^® Only eight 
cases of postoperative myositis ossificans have been reported. Page noted 
that the disease may occur after the excessively tight application of a tourni- 
quet. He advised complete rest of the affected part in a plaster cast for 
several weeks. Resorption of ectopic bone may occur. Surgical excision 
should be performed only in cases more than one year old that have limita- 
tion of motion in an adjacent joint. 

Infectious Myositis 

Three cases of nontuberculous iliopsoas abscess were reported, two from 
Staphylococcus atirens (Lewis), one from gram-positive diplococci in a case 
of pneumonia. In the latter bilateral psoas abscesses, the first on record 
(Ortmayer), were present. 

Fibrositis 

Most articles on fibrositis concern tliat type of unknown etiology which 
some call “ primary fibrositis.” When fibrositis appears as a recognized 
part of some definite general disease (e.g., rheumatic fever) it is (or should 
be) spoken of as “ secondary fibrositis.” 

Primary Fibrositis. Clinical features. The disease is common among 
London busmen.®’'® Its clinical features and the characteristic painful, ach- 
ing stiffness it produces were again described.®*^’ "®® Comments were 

made on two anatomic types of fibrositis less well-known than others : spinal 
fibrositis and fibrositis of the abdominal wall. Patterson considered the lat- 
ter more common than supposed (no details given). Gordon considered 
spinal fibrositis (acute and chronic lumbago) “ the most important rheu- 
matic affection of the spine.” The frequent presence of tender spots with 
thickened bands, plaques and nodules was noted. Some of the indurations 
are tender, others are not. “ Hence, while the presence of a thickening is a 
necessary prelude to an attack of fibrositis, acute or chronic, the thickening 
must, so to speak, be awakened into activity before the attack is precipitated.” 

The ameliorating effect of various types of jaundice in nine cases and 
of pregnancy in two cases of primary fibrositis was noted by Hench; its 
possible significance has already been discussed herein. 

Laboratory data. Arneth counts were essentially normal.®®’ 

Patliology. No new data were offered. Writers continued to quote 
Stockman (1920) thereon. The fibrotic thickenings were interpreted as 
local tissue reactions to irritating deposits of some sort.®” 

Etiology and pathogenesis. The usual etiologic factors were mentioned : 
trauma, exposure to cold, “metabolic changes,” influenza, tonsillitis and 
other infections.^®®’ ®’®’ ”®’ ®®^ These are probably only predisposing and pre- 
cipitating factors : the real cause is unknown. The assumption that the ir- 
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ritating material is necessarily of bacterial origin “ has been all too hastily 
and uncritically accepted ” ; it is probably sometimes of bacterial, at other 
times of metabolic origin, perhaps related to accumulated muscle metabolites 
(Gordon). The similarity of fibrositic symptoms to the aching stiffness 
from muscle exertion is too close to be overlooked ; the role of lactic acid and 
other muscle metabolites in this disease deserves reinvestigation (Patterson). 
Freund considered unproved the idea that fibrous tissues are predominantly 
affected in nonarticular rheumatism. " Fibrositis is certainly a misnomer 
■and should be replaced by the term non-articular rheumatism, or even better, 
muscular rheumatism, if it could be proved that any rheumatic pain and 
stiffness are caused by pathological changes in certain muscles or tendons. 
. . . Whatever the primary cause and the contributing factors may be [tlie 
myalgic spot] is brought about by a temporary spasm in the capillaries lead- 
ing after some time to a hardening of the muscles which might be described 
as congelation.” Some writers suggested that the disease is related to an 
“ imbalance of electrolytes,” a disturbance in the calcium-potassium-sodium 
ratio of muscles.®^”’ 

Treatment. Removal of infected foci was advised generally, but its 
results were often disappointing.*^'^’ Strapping and extra rest were used 
for acute localized fibrositis. Each form of physical therapy had its ad- 
herents : infra-red,®*’ hot packs and douches,*”’ ***’ **■* brine baths ; 
ultraviolet irradiation seemed useful to some,®* of little value to others.*” 
“ The sheet anchor of treatment is the right sort of massage together witli 
sweating. Just any massage will not do” (Gordon). Muscles must be 
relaxed and the nodules must be kneaded against subjacent bone, sometimes 
a “ very painful business.” The skin should be “ improved by a hardening 
process” (undescribed). Intramuscular injections of oxygen or of pro- 
caine hydrochloride were recommended.^* In his cases Kellgren noted wide 
areas of “ referred pain and tenderness ” associated with much smaller 
tender spots. The latter were considered the chief sites of disease since 
pressure thereon reproduced the patient’s more diffuse complaints. Into 
these spots 5 to 70 c.c. of 1 per cent procaine were injected in eight cases of 
fibrositis of 2 to 52 weeks’ duration. After a momentary exacerbation of 
the referred pain symptoms promptly disappeared. [The follow-up periods were 
usually only 1, never over 3 weeks. — Ed.] Excellent results presumably followed 
injections of sterile milk ®“ or histamine.**^ Douthwaite *** considered the 
use of iodine beneficial, gold salts “ probably inadvisable.” Injections of bee 
venom were considered useless by some,*®* useful by others “* ; Reichart in- 
jected it into the tender nodules and reported notable relief after 1 to 10 in- 
jections in some cases. The diet commonly used was to control obesity and 
constipation.**®’ *** Gutstein prescribed a salt-free, vegetarian diet to elim- 
inate the sodium and increase the intake of potassium and calcium. By the 
use of this diet and other measures he “ cured ” 48 of 52 patients. Manipu- 
lation under anesthesia was recommended in cases of fibrositis of spine or 
shoulders with considerable stiffness.®**’ *®® 
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Secondary fibrositis. Comments on the involvement of fibrous tissue 
in gonorrhea, in atrophic arthritis and in hypertrophic arthritis (“ senescent 
fibrositis”) have already been made herein. Several writers discussed 
“ gouty fibrositis.” 

Miscellaneous Diseases of Muscles 

Psychoneurotic Rheumatism or Myalgia. Halliday 'extended his thesis 
(outlined in our last Review) that fibrositis is a definite entity but that many 
cases of so-called fibrositis really represent “ psychoneurotic rheumatism.” 

If for any reason an emotional reaction is maintained for some time, illness may 
result. The emotional reaction ma}' “ emerge ” into any one of several symptom- 
complexes including one somewhat resembling “ fibrositis ” or “ rheumatism.” 
Methods for carrying out the proper psychologic examination were described. Espe- 
cially prone to psychoneurotic rheumatism are persons aged 35 to 45 years, widows 
and widowers, married persons who live apart, lonesome persons, miners, workers at 
heights (steel workers), clergymen, typists, housekeepers, nurses, pieceworkers, teach- 
ers, traveling salesmen, and “ those in sheltered clerical occupations in which the in- 
stinct of creation is continuously thwarted.” The condition commonly affects parts 
of the body previously injured or operated on. The complaints are often expressions 
of “ symbolism.” It is especially difficult to diagnose the condition and treat those 
persons in whom true fibrositis antedated or followed the onset of psychoneurotic 
rheumatism. Gutstein agreed that psychoneurotic rheumatism exists but considered it 
less common than suggested by Halliday. 

Epidemic Myalgia or Pleurodynia. MacDonald again reviewed the 
studies made by himself and others on 70 children affected in a recent Cin- 
cinnati epidemic ; these were noted in our last Review. 

Dermatomyositis. An interesting case was seen by Lane : a young 
woman had an erythematous edematous rash three days after alveolectomy. 
Pains of joints and muscles and leukopenia developed. A diagnosis of lupus 
erythematosus disseminatus was entertained until muscle tenderness and 
edema developed. The diagnosis of dermatomyositis was confirmed by 
biopsy of muscle. A preexisting carcinoma of breast was present. Post- 
mortem findings were reported. The similarity of dermatomyositis and 
lupus erythematosus disseminatus was stressed, common symptoms being 
rash, edema, fever and pains of the joints. In the former leukopenia is 
rarely present and pain is more muscular ; pain in joints and leukopenia char- 
acterize the latter. 

"Muscular Rheumatism Associated zvith Spina Bifida Occulta.” Dit- 
trich attempted to show that “ muscular rheumatism ” even in the upper ex- 
tremities is “ invariably ” caused by disturbances of sacral nerve roots asso- 
ciated with spina bifida occulta and that surgical correction of the spinal 
condition eliminates the muscular symptoms. Ten cases were described: 
their muscular pains and tenderness were mostly in the feet (usually with pes 
equinus) but also in thighs and low in back, occasionally in upper extremities. 
Trendon reflexes of knees and ankles were usually abnormal; constipation 
and colonic spasm were present. At operation the 'first, second and third 
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sacral laminae were removed, also deposits of “ fibro-adipose tissue ” over- 
lying the dural sac and nerve roots. Thereafter muscle tenderness, pain and 
spasm were eliminated “ in all cases.” The mechanism of relief was ad- 
mittedly not clear. Elimination of symptoms in muscles supplied by sacral 
nerves “ would indicate a direct nerve effect ” but the relief in other muscles 
and, the improved intestinal tone suggested a systemic effect: perhaps an 
intestinal toxemia of etiologic importance was corrected. 

[The writer’s clinical description of “ muscular rheumatism ” is vague. His 
emphasis on the presence of pains of the feet and aching fatigue in muscles of legs 
and feet with deformities of the feet suggests that postural muscle fatigue was present 
and not true muscular rheumatism or “ fibrositis.” It is difficult to relate these symp- 
toms to spina bifida occulta. — Ed.] 

Miscellaneous Conditions 

Aseptic Necrosis of Bone. Among 10 patients with aseptic necrosis of 
bone from arterial occlusion studied by Hirsch were four with chronic pain 
in joints adjacent to the affected bone; symptoms resembled “arthritis.” 
The causes of the vascular constrictions or occlusions were not clear ; trauma 
had occurred in seven cases. Inflammatory reaction and occlusion by fibro- 
blastic tissue of affected vessels resulted in localized infarction of bone. 
Secondary articular changes were sometimes produced. If large enough, 
infarction of bone is evident in roentgenograms. 

[Perhaps some such process is related to certain types of hypertrophic arthritis 
in hips with cystic regions in bone. Unfortunately no roentgenograms of joints in 
these cases were published. — Ed.] 

Periarteritis Nodosa. Although still uncommon, this disease is not as 
rare as was once thought. Since first described by Kussmaul and Maier 
(1866) at least 395 cases have been reported; a clinical summary of them is 
being made (Boyd). It is a vascular disease of unknown origin. The 
lesions are so widely distributed throughout the body that a protean and 
often bizarre clinical picture is produced; hence until recently it usually has 
not been diagnosed before death. The clinical features are those of infec- 
tion, and include irregular fever, sterile blood cultures, weakness, prostra- 
tion in acute cases, cachexia, secondary anemia, leukocytosis, eosinophilia 
(up to 79 per cent of leukocytes) in 12 per cent of cases, in addition to the 
signs and symptoms from the vascular lesions in the various affected organs 
(heart, kidneys, lungs, appendix, gall-bladder, skin, etc.). It is often mis- 
taken for “ rheumatism ” because of symptoms referable to nerves, muscles 
and joints. A true neuritis often occurs. The focal myositis produces 
muscle pain and tenderness which sometimes are worse at night. The fever 
and diffuse pain in muscles and joints may resemble “ rheumatic fever.” 
Eleven new cases were reported. In some of them symptoms included 
severe cramps in the legs, called “ rheumatism ” (Sandler), pain in extrem- 
ities (Ashour; Berger and Weitz), pain in muscles and joints of extremities 
and true neuritis (Kernohan and Woltman). Mining’s case was of special 
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interest. Initial symptoms included generalized pain, fever, muscle soreness 
and a red swollen wrist. The initial diagnosis was rheumatic fever. From 
time to time there was swelling of joints, presumably from periarticular 
nodular erythematous formations rather than from synovitis. Later arms 
were flexed and a shoulder was fixed and painful. A connection between 
periarteritis nodosa and rheumatic fever has been suggested.^®”’ Among 
100 unselected cases of the disease reviewed by Boyd were 34 with a history 
of rheumatic fever. 

[One of us, M. H. D., recently saw a patient with marked articular changes and 
subcutaneous nodules resembling those of atrophic arthritis. Diagnosis of peri- 
arteritis nodosa was proved by autopsy. He also has seen two other patients with 
atrophic arthritis who later had periarteritis nodosum proved at autopsy. — Ed.] 

Disseminated Lupus Erythematosus. Chief features of this disease are 
fever, articular symptoms, leukopenia and eruption on skin, later nephritis. 
The eruption on the skin often antedates the articular pain or the two may 
appear together. Occasionally the fever and pain antedate the eruptions; 
such cases resemble rheumatic fever somewhat. 

A case was reported in which symptoms included fatigue, loss of 
weight, cough, fever, sore muscles, attacks of hot swollen joints, persistent 
cutaneous lesions and hemorrhagic tendency. Splenectomy was done foi 
“ thrombocytopenic purpura.” Severe recurrent polyarthritis, not just ar- 
thralgia, occurred ; the leukocyte count was 4,000. Subsequently a diagnosis 
of lupus erythematosus disseminatus was made and proved at necropsy but 
in addition typical vascular lesions of periarteritis nodosa were present. 

Arachnodactylia {Marfan’s Syndrome, 1896). Features of this disease 
are abnormally long fingers and toes, decreased subcutaneous fat, generalized 
underdevelopment of muscles, ligamentous relaxation, sometimes bilateral 
dislocation of the lens with tremulous iris, deformities of joints, especially of 
feet with contractures, and certain other developmental defects. About 200 
cases have been reported. Two more are described (Futcher and South- 
worth). . 

Calcification of Hyaline Cartilage. Cartilage from ribs, bronchi, trachea 
and larynx was obtained at autopsy from 97 men and 105 women. Falconer 
concluded that calcification of hyaline cartilage is common after 50 years of 
age. Cartilages of ribs of men are most often affected, those of trachea and 
bronchi of women. 

Other Studies on Joints and Related Tissues 

Articular Physiology. By a modification of methods used to isolate 
chondroitin-sulfuric acid from cartilage Meyer, Smyth and Dawson ob- 
tained from synovial fluid a sulfur-free and phosphorus-free polysaccharide 
apparently identical with hyaluronic acid, the pol 3 ’^saccharide isolated from 
bovine vitreous humor, human umbilical cord and hemolytic streptococci 
(Lancefield, Group A). Its presence in the latter seems significant in view 
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of the possible relationship of those bacteria to joint diseases. lob and 
Swanson reported studies on extracellular and intracellular water in bone and 
cartilage. The proportionate distribution of mucin in 168 specimens of 
human synovial tissue from inflamed joints, tendovaginal coats and bursae, 
stained by Mayer’s mucicarmine method, was studied by Cherry and Ghorm- 
ley. It was concluded that synovial mucin results from cellular disintegra- 
tion and not from a true secretion. 

[One of us, W. B., does not agree. — Ed.] 

A theory that an alternating ischemia and hyperemia, produced by the 
contraction and relaxation of muscles, maintains normal calcification of bone 
was presented by Blair. Hyperemia causes rarefaction, decalcification of 
bone and osteoporosis; a relative ischemia produces consolidation of bone 
(Grieg, 1931; Jones and Roberts, 1934). Maintain the circulation within 
certain limits and bones remain unchanged. If hyperemia produces resorp- 
tion of bone, the use of heat in certain conditions (e.g., recent fractures) is 
wrong, according to Blair. Heat should be used only when it is desired to 
absorb calcium, as for example, in calcification of subdeltoid bursa or other 
heterogenous calcification [e.g., myositis ossificans. Some of us have found heat 
useless in myositis ossificans. — Ed.] “ The use of heat in acute bone atrophy is 
a vicious practice, because it increases the pain and absorption of bone. 
Massage should also be used with discretion in the presence of atrophic bone 
as it too increases circulation. The value of contrast baths may be due to the 
fact that it produces an alteration of the blood supply to the part.” In 
cases of bone atrophy of a part, as in fracture [or atrophic arthritis? — Ed.] 
Blair advised, on theoretical grounds only, the use of alternating suction and 
pressure to increase and diminish the blood supply. 

[This paper is hypothetical but also thought provoking. — Ed.] 

Additional papers of interest were those on the relation of cartilage to 
the repair of bone,”^ the effect of hypertrophic cartilage on growth of bone 
marrow,^’® the evolution of the knee joint,^'"’ and the morphogenesis of the 
architecture of the shoulder, hip and thigh. 

Articular Roentgenography. Improvements in roentgenographic tech- 
nic were reported. All roentgenograms of shoulders should be made with 
the patient upright, not lying down, for details of the joint are then more 
clear/®® With Ottonellow’s method the second cervical vertebra and those 
below it can be shown on one film.^®' A technic was devised to obtain better 
true lateral projections of the thoracic portion of the spine.®^® By taking 
anteroposterior views of clavicles with the patient standing 72 inches from 
the tube both acromioclavicular joints can be visualized without distortion 
in one roentgenogram.^®- The little known technic of Gaenslen (1936) was 
considered best in obtaining lateral views of hips.^®® 

Pneumoroentgenography of knees was considered simple, harmless and 
valuable in the diagnosis of internal derangements, osteochondritis dissecans, 
chronic villous synovitis, hypertrophied fat pads. Baker’s cysts and loose 
bodies. Correct diagnoses as verified by arthrotomy, were made in 87 per 
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cent of one series/®^ in 97 per cent of another Injections of sterilized oil 
into joints for diagnostic purposes was considered useless, sometimes 
harmful/®® 

Articular Function. A small compact pendulum arthrometer useful for 
measuring improvement in joint motion was described/^® 

Experimental Arthritis. 1. Infectious. Certain hemolytic and green- 
producing streptococci, given intravenous^ to rabbits by Cecil and Angevine 
in single, much smaller doses than generally used, produced in many rabbits 
a nons'uppiirative proliferative polyarthritis similar to, but admittedly not 
completely identical with, human atrophic arthritis. Streptococci disap- 
peared from the blood stream within a few days after the injection and did 
not reappear. They were grown repeatedly from aspirated synovial fluid 
during the first week but rarely after three weeks even though articular 
changes persisted as long as 18 months. 

[The large doses of bacteria previously used by most workers generally produced 
acute suppurative lesions and not chronic nonsuppurative polyarthritis. In this study 
one of the nearest approaches to the experimental production of a bacterial arthritis 
simulating human atrophic arthritis was made. — Ed.] 

2. Chemical and nutritional. Extracts and implants of the anterior lobe 
of the pituitary given to guinea-pigs not only altered endochondral ossifica- 
tion but also produced degenerative and hypertrophic changes within the 
joints, chiefly swelling of the chondromucoid matrix, atrophy and degenera- 
tion of whole rows of cells in epiphyseal cartilage, hyperplasia and hyper- 
trophy of cells in different layers of the epiphyseal cartilage, chondrophyte 
and cartilaginous covering of the joint (Silberberg and Silberberg). 

[In the light of these results it is interesting to speculate as to whether the an- 
terior lobe of the pituitar}’- plays any role in the production of degenerative changes 
in human cartilage which antedate primary hypertrophic arthritis. — Ed.] 

The Silberbergs also noted the effect of thyroid extract and of potassium 
iodide on the bone and cartilage of immature guinea-pigs. Thyroid hor- 
mone caused slight hyperplasia, marked hypertrophy and an accelerated dif- 
ferentiation of euhyaline cartilage of epiphyseal line, ribs, joints and ver- 
tebrae. Potassium iodide had a stimulating effect on the proliferation and 
differentiation of euhyaline cartilage, but also produced retrogressive proc- 
esses in cells and intercartilaginous matrix, slight absorption of bone, and 
destructive changes in joints caused by chondroclastic activity. 

The lesions of cartilage and bone resulting from experimental scurvy in 
guinea-pigs were described (Ham and Elliott). 

Physiology of Muscles. Despite the fact that the chronically stiff, 
aching muscles of hundreds of thousands of Americans daily make their 
lives uncomfortable and unhappy, we know little or nothing about the altered 
physiology of diseased muscles even in such common states as muscular 
rheumatism or “fibrositis.” Compared to joint tissues human muscle is 
much more available for biopsy and study, but most physicians would not 
know how to examine chemically a piece of diseased or painful muscle after 
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removal. Data on the physiologic reactions of normal muscle are rather 
extensive but only a pitiably small amount has been applied to the treat- 
ment or understanding of muscle diseases. Would not the coordinated 
efforts of a rheumatologist, a clinical pathologist and a physiologist or student 
of muscle chemistry be most fruitful if directed to a clinico-chemical study of 
diseased muscles? There must be many chemical discoveries of great sig- 
nificance, just waiting for the application to diseased muscles of analytical 
methods already available and already used on normal muscle. Their ap- 
plication might do much to elucidate the cause, for example, of muscle weak- 
ness in atrophic arthritis, of muscle stiffness and pain in fibrositis or mus- 
cular rheumatism and of the “ eternal tiredness ” present in both these dis- 
eases. To such a group of investigators a number of current 
620, 033, 704, SCO, 805, 003 j-cports sliouM fie of iiiterest, especially those on the 
chemistry of muscle contraction,®"® the effect of exercise on blood, lymph and 
muscle in relation to muscle soreness,^®® the chemical composition of volun- 
tary muscle in muscle disease (including one case of “ diffuse myositis 
observations on referred pain arising from muscle,®®® differences in tempera- 
ture of skin and muscles of lower extremities following various procedures,®®' 
and on the estimation of fiber, fat cells and connective tissue in muscle.^® 

‘^Comparative Rheumatology” : Rheumatic Diseases in- Animals. 
Horses suffer rather uncommonly with spondylitis ankylopoietica, but com- 
monly with spondylitis osteo-arthritica “ as met with in man,” according to 
Mitchell whose necropsy studies on horses with osteo-arthritis suggested that 
the disease called “ shivering ” (tremors in voluntary muscles, difficulty in 
using hind legs) may be due to the pressure of exostoses on nerve roots going 
to the lumbosacral plexus where they emerge from the intervertebral foram- 
ina. Fusion of osteophytes and ankylosis in the lumbar region frequently 
occur in hypertrophic spondylitis in animals (in contrast to its rarity in 
humans so affected). Degeneration of intervertebral disks occurs in old 
horses. 

The Campaign ag.-mnst Rheumatism 

During the year under review the progress made in the campaign against 
rheumatism was considerable even though unspectacular. The world-wide 
extent of the scourge and its huge cost in terms of economic loss and human 
suffering were made only too clear at the International Congresses on Rheu- 
matic Diseases held at Oxford and Bath which were attended by about 375 
delegates from 23 countries. A summary of what is being done to further 
the campaign in the various European countries was made by Fox. In some 
countries medical research on rheumatic diseases has increased greatly. 
Other countries are devoting themselves mainly to new efforts along the 
lines of prevention and cure; still others are chiefly occupied in educational 
work and propaganda to improve the occupational and social conditions of 
rheumatic persons. 

England was accused recently of having “the greatest culture with regard 
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to the study of rheumatic diseases and the worst organization, for the attain- 
ment of practical success.” But British physicians are doing their best 
to refute the charge. Since 1929, when the first step was taken in the es- 
tablishment of the Red Cross Clinic for Rheumatism in London, much has 
been done, culminating in the formation (1936) of the Empire Rheumatism 
Council. This council has the earnest support of the Ministry of Health ; 
already its influence is being felt and its work extended to the dominions and 
colonies.-®'^’ The objectives of the Empire Rheumatism Council were 

described again in detail. ''®"’ 

Requisites necessary for the success of any campaign against rheumatism 
include (1) the establishment of an intelligence department to obtain ade- 
quate information on all phases of the problem, (2) a definite policy and 
plan of action, (3) action (Fox). Since “ few campaigns can afford to wait 
until intelligence is complete ” tentative, even experimental, advances are 
fully justified. 

According to Davidson and Duthie the problem of rheumatism has not 
and will not be solved by the spas and voluntary hospitals as they are now 
run. Voluntary hospitals do not have sufficient beds or physiotherapeutic 
facilities for the proper management of the great army of rheumatics. 
Many physicians in the voluntary (i.e., privately endowed) hospitals have 
little interest in, indeed some have an active distaste for, cases of rheumatism, 
a distaste born of their ignorance of the disease and what can be done for 
it. Few physicians in these hospitals have had the special postgraduate 
training required for the diagnosis and treatment of the rheumatic diseases. 
“ Rheumatology is the most difficult of the medical specialties because of 
the complexity of the etiology and the diversity of the forms of treatment 
required.” Spas have distinct advantages but are relatively inaccessible for 
most patients who will not go to spas in the early stages of their disease. 
The spa hospitals have insufficient beds. The climate at the spas is often 
suitable only “ in-season.” Physicians at spas have great difficulty in ob- 
taining adequate follow-up records on the end results of treatment. For 
these reasons Davidson joined with other British physicians 
365, 7S7 recommending the following as important for the complete success 
of the campaign in their country. 

The recommendations are: (1) the establishment of a central bureau for the col- 
lection and distribution of statistics; (2) a study of those public health problems re- 
lated to the development and prevention of the rheumatic diseases (e.g., poor housing, 
inadequate food and warmth, etc.) ; (3) the adoption b}' public health authorities of 
legal weapons to cope with these predisposing and precipitating factors; (4) preven- 
tion of dietarj’^ deficiencies among school children, e.g. by increasing their consump- 
tion of milk, (5) training of children in proper posture: (6) extension of the dental 
service of the National Health Insurance Scheme to increase the dental care of 
juveniles; (7) prevention of undue fatigue among children and workers; (8) social 
welfare work among industrial workers to minimize mental as well as ph 3 'sical strain; 
(9) establishment of rheumatism departments (units) for the care of in-patients in 
every general hospital, and the enlargement of those now in existence; (10) establish- 
ment of rheumatism clinics or centers for the care of out-patients in all cities; these 
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should preferably be part of a general hospital; (11) establishment of consultation 
centers connected with large hospitals in various cities; (12) development of research 
units in these various departments and clinics, groups of clinicians cooperating with 
a pathologist, bacteriologist, biochemist and physiologist to study the cause of the 
disease and to determine the comparative value of the manifold rheumatism treat- 
ments (the problem is that too many people seem to be able to “ cure ” rheumatism) ; 
(13) establishment of one or more postgraduate schools of rheumatology; (14) train- 
ing of more physicians in this specialty, to be put in charge of the various units and 
centers and to devote their full time to the prevention and treatment of rheumatic 
diseases ; (the specialist in charge should, wherever possible, hold a university posi- 
tion; although a specialist, he should enlist in the patient’s behalf the coordinated 
effort of all branches of medicine) ; (15) a uniform plan of histor}' taking; (16) a 
uniform scheme for estimating results of treatment; (17) increased provisions for 
physical therapy in cities and towns not possessing a spa; (18) a change in the 
National Health Insurance to allow panel fees and payments for physical therapy as 
well as for medicines; (19) an adequate scheme for the supervision by physicians, 
visiting nurses and social workers, of after care and its maintenance for at least 6 to 
24 months after a patient is discharged from a hospital, spa or “ center ” ; (20) a 
study of comparative rheumatology : how articular diseases affect animals. 

Since it is financially impossible for voluntary hospitals to provide suf- 
ficient accommodations or means to carry out these activities, the problem 
must be handled by municipal and national authorities.^'*®’ The 

scheme should be under government supervision and given governmental 
financial support as necessary. “ The acceptance of the control of rheu- 
matism as a public health function is the most important measure in solving 
the problem.” But public health authorities cannot institute such a 
scheme without the support of public opinion. Hence according to David- 
son, the most urgent problem in connection with chronic rheumatic diseases 
is political, not medical : the education of the people as to the extent of the 
scourge so that they will provide the necessary facilities for its elimination. 
Propaganda with “ the right tone ” is a most valuable and powerful weapon 
and physicians should use it unashamedly to further this end (Fenton; 
Horder). The public must be told about the insidious and serious nature 
of rheumatism, and that each individual can do certain things to prevent or 
ameliorate it; the public should know where proper facilities for treatment 
are and be encouraged to use them. But in using such propaganda an in- 
violable principle must be “ truth in advertisements ” lest false hopes be 
raised. To maintain the dignity of the medical profession all sensationalism 
must be avoided.”®” 

Chief sponsors of the campaign in the United States are the American 
Committee for the Control of Rheumatism and the American Rheumatism 
Association. The organization and purposes of this association and the 
extent of the problems it faces were outlined in bulletins ”” sent to lay mem- 
bers and others. These are intended to supplement the articles on rheumatic 
diseases published for laymen in “ Hygeia.” Of the international cam- 
paign Sir William Willcox recently wrote, “ The movement has past the 
dangers of infancy and now enters on the stage of vigorous youth.” It is 
sincerel)’ hoped that this ” vigorous youth ” will not, like so many others. 
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be lost through the war. It is tragic indeed that the fine cooperation ex- 
pressed through the activities of the Ligue Internationale Contre le Rheu- 
matisme must be temporarily suspended, but it is confidently expected that 
the campaign, though perhaps retarded by the war, will be renewed with 
increased vigor afterward, so that the hope of its sponsors may be realized; 
that perhaps within a decade the rheumatic diseases can be largely brought 
under control. 
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DISSECTING ANEURYSM OF THE AORTA WITH A 

CASE REPORT ^ 

By Reuben Finkelstein, M.D., F.A.C.P., and Mendel Jacobi, M.D., 
F.A.C.P., Brooklyn, Netv York 

It is a strange fact that dissecting aneurysm of the aorta, which presents such 
dramatic symptoms and about which so much has been written, is so rarely diag- 
nosed during life. About 500 cases have been reported in the literature of which 
onl)' 12 were diagnosed ante mortem. The condition usually occurs in patients 
between the ages of 40 and 70 years suffering from hypertension and arterio- 
sclerosis. Syphilis, which is a questionable etiologic factor, appears to be present 
in only 10 per cent of the cases. The normal aorta can withstand great internal 
pressures, from 900 to 1500 millimeters of mercury. Nevertheless, instances of 
rupture following a sudden rise in pressure have been reported in young indi- 
viduals in whom no disease of the aorta could be demonstrated. Shennan ^ re- 
ports three cases in males aged 13, 23, and 32 years respectively in which the 
lesion was apparently produced by unusual athletic exertion. In a number of 
cases trauma appeared to be the direct cause of the aneurysm. 

Accoi'ding to McGeachy and Paullin - sclerosis of the vasa vasorum causes 
degenerative changes in the media thereb)' weakening its structure. Tyson ® 
stated that obliterative changes in the vasa vasorum from atherosclerosis or 
other types of low grade inflammation lead to medial degeneration. He con- 
cluded that the aneurysm begins by the rupture of one or more of the vasa 
vasorum into the weakened media, and that a tear in the intima is not essential 
to the formation of the dissecting aneurysm, but occurs secondary to its develop- 
ment. On the contrary, Shennan believes that “ deleterious agencies ” acting to 
produce degeneration of the aorta, would be more likely to affect the innermost 
layers of the media than the other portions, because of their poorer blood supply. 
These deleterious agencies may be toxic or metabolic in character or due to an}' 
other cause which will lead to atherosclerosis."* Peery ® reports a case of dissect- 
ing aneurysm of the aorta which was probably of rheumatic origin in a 22 year 
old Negress. In our patient no sclerotic changes were noted in the vasa vasorum. 

Most observers, however, are of the opinion that, irrespective of the under- 
lying cause, a sudden exertion in a hypertensive individual increases the blood 
pressure sufficiently to produce a break in the weakened intima and permits the 
blood to extravasate rapidly into the diseased media. The extravasated blood 
may stop at any point in the wall of the descending aorta or burrow its way down 
into the wall of the iliac vessels or travel upwards to the carotids. Another break 
usually occurs, from a few moments to many days later, this time in the outer 

* Received for publication August 5, 193S. 

From the Gastrointestinal Department and the Pathologj’ Department, Beth El Hospital, 
Brooklyn, New York. 
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coat of the vessel, and the patient dies almost immediately from exsanguination. 
The exsanguinated blood may accumulate within the pericardial, pleural or peri- 
toneal cavities. In about 15 per cent of the cases the second break occurs at 
another point in the intima, thereby forming a canal within the aortic wall which 
often becomes lined by endothelial cells, the so-called “ double-barrelled aorta,” 
and the patient may live for many years to die of some other disease. Shennan ® 
reported one case of dissecting aneurysm of the aorta which healed completely 
with obliteration of the sac, the patient subsequently dying from a second dis- 
secting aneurysm. 

Males are apparently affected twice as frequently as females. According to 
Shennan this is true up to 70 years of age because during this period males are 
more subjected to the stress of life. After 70 years of age the condition is found 
relatively more frequently in females. 

The symptoms are most dramatic. During exertion the patient experiences 
sudden acute pain in the chest which may be agonizing and tearing in character, 
almost immediately followed by shock. This pain may last from a few minutes 
to a number of hours. At times the pain radiates to the back or to the anterior 
chest wall. Occasionally the pain is located in the epigastrium with radiation to 
the back thus simulating a perforating peptic ulcer. In our patient the chief 
symptom was pain in the epigastrium which radiated posteriorly, and which 
simulated the pain of perforating peptic ulcer. 

Case Report 

The patient, M. J., a white male, 54 years of age, was admitted to the Beth-El 
Hospital on October 8, 1937 complaining of constant pain in the epigastric region of 
one week’s duration. The pain was severe, unremitting and radiated directly to the 
back. It was not relieved by alkalies, food or small doses of morphine, and became 
progressively worse until the day of admission. During this time the patient had 
experienced constant nausea but had vomited only once on the day of admission im- 
mediately following a meal of milk and cream. There was no hematemesis or melena. 

Previous History: For eight years the patient had suffered from gastric dis- 
turbances for which he had been treated by private physicians and at two different 
hospitals. Each time the discharge diagnosis was peptic ulcer. Until a week before 
admission each episode of epigastric pain was relieved by food and soda. Diarrhea, 
constipation, vomiting, tarry stools and hematemesis were never present. 

Physical Examination: The patient appeared to be well nourished. The head and 
upper chest were somewhat flushed. The temperature was 101° Fahrenheit. The 
eyes, ears, nose and mouth presented no abnormal findings. 

Lungs: There was dullness over both bases, more marked on the left side pos- 
teriorly; a few crepitant rales were heard in the left base in the axillary region. 

The heart did not appear to be enlarged; the rate was rapid (100 beats per min- 
ute) ; the sounds were of fair quality; no murmurs were heard. The blood pressure 
was 190 millimeters of mercury systolic and 110 millimeters diastolic. 

Abdomen: There was marked tenderness in the mid-epigastrium towards the 
right of the median line ; tenderness was also elicited over the twelfth dorsal vertebra 
posteriorly; the spleen was not palpable; the liver edge was just below the costal 
margin; no masses were felt. 

Because of the history of previous attacks and the roentgenologic findings at the 
various hospitals where the patient had been treated, the location and radiation of the 
pain which until the present attack had been relieved by food and soda, and the marked 
tenderness in the epigastric region which was elicited at the time of the examination. 
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the diagnosis of peptic ulcer was apparentl}’’ confirmed. The acuteness and steady 
persistence of the pain during the present attack, as well as the failure of food and 
alkali to atford subjective relief, gave rise to the impression that the ulcer was pene- 
trating posteriorly, probably into the pancreas. 

Laboratory Findings: Blood Count: Red blood cells were 5,200,000 per cubic 
millimeter; white blood cells were 10,000 per cubic millimeter; hemoglobin was 95 per 
cent. The differential leukocyte count was as follows: 10 staff cells; 64 segmented 
polymorphonuclear cells ; 4 eosinophiles ; 2 monocytes and 20 small lymphocytes. The 
urine showed no abnormal findings. The blood chemistry showed glucose 107 mg. 
per cent; urea nitrogen 27.5 mg. per cent; creatinine 1.5 mg. per cent. The blood 
Wassermann reaction was negative. 

The gastric analj'sis showed the presence of free hydrochloric acid 10° in only 
one of three fractional specimens. The combined acid reached 30°. 

Examination of the feces for occult blood was negative. 

Course: On October 10 the patient was still complaining of pain in the epi- 
gastrium which radiated to the back, although he was receiving Tr. belladonna 10 
minims and Tr. opium 5 minims every four hours. The temperature had risen to 
103.5° Fahrenheit. Marked tenderness in the epigastrium was still present. On 
October 11, the pain in the epigastrium with its radiation to the back became so 
severe and the tenderness so marked that a perforation of the ulcer posteriorly was 
feared and a surgical opinion was requested. The patient was too ill to undergo a 
roentgenologic investigation to confirm the diagnosis of peptic ulcer. 

The surgical opinion was as follows : “ The patient had suffered from several 
episodes of epigastric pain lasting for several months at a time, which were eventually 
relieved by treatment. Roentgenologic examination at different times both privately 
and at various hospitals suggested the presence of a duodenal lesion. During the past 
10 days the patient had suffered from continuous excruciating pain in the epigastrium 
which radiated to the back, producing at times difficulty in breathing due to diaphrag- 
matic fixation. No definite mass can be elicited in the abdomen, nor is the epigastric 
tenderness aggravated by palpation. Advise continued sedation to be followed by a 
roentgenologic stud}'- of the stomach which is to be followed by an operation.” 

Because of the intensity of tlie pain morphine sulphate, gr. 14 by hypodermic in- 
jection, was then added to the medication as needed. 

On October 14 the patient still complained of the epigastric pain which radiated 
to the back though much milder in intensity. 

The next day the patient was more comfortable, was able to take more nourish- 
ment, and had a bowel movement following a soap suds enema. 

By October 17 the pain had been so much relieved that the morphine was dis- 
continued and the patient prepared for a roentgenologic study of the stomach and 
duodenum. This was done on the following day. A thorough study by the roent- 
genologic department failed to reveal any evidence of gastric or duodenal ulcer. 

On October 21 the patient still complained of an uncomfortable feeling in tlie 
epigastrium, and it was decided to refluoroscope the patient, which was done the same 
day. At this time the stomach and duodenum were again found to be normal, showing 
no evidence of a gastric or duodenal ulcer. However, fluoroscopy of the chest re- 
vealed a fusiform pulsating dilatation of the entire descending aorta. A roentgeno- 
logic film of the chest confirmed the finding of the fusiform dilatation of the aorta 
(figure 1). A dissecting aneurysm of the aorta was then suspected. 

On October 23 the patient stated that he was somewhat improved but still com- 
plained of slight discomfort in the epigastrium and posteriorly between both shoulders. 
An electrocardiogram was ordered but could not be taken in time. 

On the morning of October 25 the patient declared that he felt “ fairly well ” and 
was able to eat. At 7:15 p.m. of tlie same day while the patient was on the bed pan 
he suddenly turned white, vomited, gasped for breath, and expired. 



1994 


REUBEN FINKELSTEIN AND MENDEL JACOBI 


From the third day after admission to time of death the temperature fluctuated 
between 100 and 102° Fahrenheit. Only trvice during- this time did it fall to 99°. 



Fig. 1. Six foot roentgenogram of chest showing fusiform dilatation of the descending 
aorta. The trachea deviated toward the right. No enlargement of the heart. 

Necropsy 

Chest: The level of the leaves of the diaphragm was not unduly displaced. The 
trachea was deviated to the right. The heart was pushed over the left, the apex lying 
behind the sternum. The left pleural cavity contained about a liter of sanguineus 
serum and several huge blood clots. The right pleural cavity was free. 

Lungs: The pleural surfaces were glistening, showing evidence of anthracosis. 
The lungs were hypercrepitant throughout and pitted on pressure. The edges could 
be expressed to paper thinness. At the apices there were several thin walled em- 
physematous blebs. On section the lungs were dry, the right lung presented a reddish 
gray appearance, whereas the left lung was of a verj' pale graj\ The trachea and 
bronchi were clear. The hilar lymph nodes showed no evidence of disease. The pul- 
monary vessels also showed no changes. 
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Heart: There was no increase in tlie pericardial fluid. The pericardium itself 
was glistening. The right heart was dilated, and the left ventricular musculature 
was moderately hypertrophied. The myocardium was pale, reddish brown in color 
and of fairly good texture. The heart chambers were empty. The valves presented 
no pathologic changes. The coronary arteries showed a moderate degree of intimal 
lipoid deposition and calcification, without seriously encroaching upon the lumen. The 
ascending aorta showed little atherosclerotic change but some loss of elasticity. In 
the arch of the aorta distal to the openings of the left subclavian and left carotid 
arteries there was a transverse linear break encircling the posterior half of the aorta 
and extending through the intima into the media. This permitted the escape of blood 
from within the lumen of the aorta into the wall out be 3 'ond the media. The aorta in 
its thoracic portion presented a blood clot, lamellated and partially organized, about 
three centimeters thick, lying outside the media and pushing both intima and media 
into folds into the lumen (figure 2). At the region of the break in the arch blood 
was present in the loose perivascular tissue resting against the very thin parietal 
pleura of the apical portion of the left chest. On its pulmonary aspect this pleura 
was coated with blood and fibrin. Both the thoracic and abdominal portions of the 
aorta had lost much of their elasticity and contained many lipoid plaques some of 
which were calcified. An area of atheromatous softening involving both the intima 
and the media was present near the break in the arch of the aorta. The renal, splenic, 
and gastric arteries, and some smaller arteries showed a moderate degree of arterio- 
sclerosis. 

Gastrointestinal Tract: The esophagus presented no abnormal changes. The 
stomach was markedly distended, so that the rugae were almost effaced. The mucosa 
was congested but presented no evidence of recent or old ulceration either in the 
stomach or in the duodenum. The intestines were moderately distended. The colon 
contained bile-stained feces in which barium was recognized. Congenital cj'sts were 
found both in the kidney and in the liver within the region of the gall-bladder. An- 
other cyst one centimeter in diameter was found in the spleen. No changes were 
noted in the portal and hepatic vessels. 

IMicroscopic Examination 

Aorta: A section was taken from the margins of the break and hemorrhage. The 
intima was markedly and irregularly thickened, and was composed of dense hyalinized 
tissue with lipoid deposits. Its endothelium was broken. A vascularization with 
some round cell infiltration was noted. The media was thinned in places and con- 
tained considerable fibrous tissue which was vascularized. No perivascular cellular 
infiltration was noted in the adventitia. 

Aorta: Section through the aneurj'sm. There was an organized blood clot within 
the outer part of the media. The adventitia was thickened and fibrosed and contained 
considerable granulation tissue with round cell infiltration. The outer portion of the 
media near the blood clot showed degenerative changes. 

Elastica-Van Gieson stains on sections of the aorta showed that the aneurysmal 
dissection took place in the outer portion of the media; a few elastic fibers were seen 
along the adventitial border of the mass of blood. Some sections showed a severe 
degree of atherosclerosis and the irregularly thickened intima with considerable 
hyalinized fibrous tissue. At this point the media showed fragmentation of the 
elastica and in places fibrous scarring with total replacement of elastic fibers together 
with vascularization. In such areas, particularly those taken through the point of 
rupture, there was considerable necrosis of the intima, with necrotic lipoid containing 
cells admixed with necrotic tissue. In the underlying adventitia there was a rather 
marked leukocvtic infiltration which was also noted near the necrotic intima. None 



1996 


REUBEN FINKELSTEIN AND MENDEL JACOBI 


of the vasa vasorum examined showed endarteritic changes; and whereas in some 
places perivasavasoral lymphocytic infiltration was present, this appeared to be only 
part of a general cellular infiltration, which included numerous polymorphonuclear 
cells. There was no associated intimal cellular hyperplasia of the affected vessels. 



B 
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Fig. 2. Heart and aorta. Note the blood clot dissecting in the outer wall of the aorta 
{A). The clot communicates with the aortic lumen through an opening at B. At C is the 
extra-aortic blood clot in the left pleural cavity. 
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Comment 

With the large number of patients suffering from hypertension and arterio- 
sclerosis it is most probable that the incidence of dissecting aneurysm of the 
aorta is greater than one is led to believe by the number of cases reported. Most 
of these patients presumably die of cardiac failure or coronary artery disease and 
do not come to autopsy. The true diagnosis will be arrived at only if the symp- 
toms are carefully analyzed and dissecting aneurysm of the aorta is kept in mind. 

The sudden onset of agonizing pain in the chest which often radiates to the 
back in a patient suffering from hypertension, without evidence of acute cardiac 
or pulmonary disease, should suggest the diagnosis of dissecting aneurysm of the 
aorta. If the patient lives long enough a roentgenogram of the chest will reveal 
a fusiform widening of the aorta which on fluoroscopy ma)"^ or may not be seen to 
pulsate. 

In a number of cases reported by Shennan, Peery and others, and in our case, 
the outstanding symptom was severe pain in the epigastrium simulating ulcer 
pain. Indeed a few such patients have been operated upon for peptic ulcer 
which was not found. 

A number of significant findings in our case are of interest. Microscopically 
the site of primar}'^ rupture showed evidence of regeneration and vascularization 
which bears out the clinical evidence that some time elapsed between the primary 
intimal rupture and the secondary external rupture. According to the history 
the interval was at least 25 days, which is much longer than in the average case. 

The vasa vasorum were not involved. This would tend to prove that the 
media, especially the inner layers, may be affected by degeneration due to arterio- 
sclerotic changes in the intima and not necessarily by previous disease of the vasa 
vasorum as was suggested by Tyson.® 

Of great clinical interest, however, is the fact that for eight years prior to his 
last illness the patient suffered from gastric symptoms which led to the diagnosis 
of peptic ulcer for which he was treated. However, the roentgenologic examina- 
tion during his last illness and the necropsy findings failed to reveal any evidence 
of a recent or healed gastric or duodenal ulcer. The dissecting aneurysm of the 
aorta could be ruled out as a cause of the long standing gastric symptoms because 
of its recent onset, no more than seven da3's before tbe patient was admitted to 
the hospital. The absence of any pathologic lesions in the liver, gall-bladder, 
intestines and appendix, eliminates these organs as a cause for the ulcer symp- 
toms. 

However, sclerotic changes were noted in the gastric, splenic, and renal 
arteries. It has been known for a long time that sclerotic changes in the celiac 
axis or its branches may give rise to gastric symptoms, even to hemorrhage. It 
is possible that the peptic ulcer symptoms from which our patient suffered for 
eight years prior to his last illness must have been caused by the arteriosclerotic 
changes in the branches of the celiac axis. 
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TRAUMATIC CHYLOTHORAX: CASE REPORT* 

By Joseph Gordon, M.D., Ray Brook, New York 

Traumatic chylothorax is sufficiently uncommon to warrant an additional 
case report in the literature. The case here reported is the first instance of this 
condition observed in a series of 3,000 admissions to the tuberculosis division of 
this institution during a period of 10 years. One might justifiably expect that 
such cases, if they did occur at all frequently, would often find their way into an 
institution where diseases of the chest make up a major portion of the admissions. 

Case Report 

N. O., a white male, aged 31 years, was admitted on August 11, 1937 on the advice 
of his family physician. The patient had been treated for an upper respiratory in- 
fection. In the course of somewhat irregular treatment over six months, fluid was 
noted in the right chest and on thoracentesis it was seen as a thick creamy fluid. 
Accordingly, hospitalization was advised by the family physician for treatment of a 
pleural effusion. The patient was a native of Holland and had worked as an elec- 
trician. The past history was non-contributor}’-, since except for the usual childhood 
diseases, he had always been in good health. The family history was irrelevant. 
There was no family or contact history of tuberculosis or familial disease. The 
present illness began about seven months prior to admission with a " cold in the chest ” 
which persisted. He then developed pain over the sternum which continued for 
several weeks. Only slight improvement was experienced after a course of “in- 
jections ” for the cold. Some weeks later he again consulted his family physician 
because the patient noted that he was having fever and was losing weight. Fluid 
was found in the chest at this time. The patient was confined to bed for three weeks 
before admission to the hospital. 

Physical examination revealed a fairly well nourished and developed white male. 
He did not appear acutely ill. Some pallor was observed. The examination was 
negative save for the chest findings. Expansion was limited on the right and reson- 
ance was impaired over the lower half of the che.st. Breath sounds were diminished 
to absent in this area and there was decreased tactile and vocal fremitus. A few moist 
rales were heard posteriorly. The left lung was clear. Examination of the ab- 
domen was negative for masses or tenderness. 

Laboratory Data: Urine: essentially negative. Blood: red blood cells 5,390,000, 
hemoglobin 105 per cent, white blood cells 8,500, polymorphonuclears 56 per cent, 
lymphocytes 42 per cent, eosinophiles 2 per cent. Wassermann and Kahn tests nega- 
tive. Blood cholesterol 145 mg. per cent. Tuberculin test: two plus. Sedimentation 
rate (Cutler method) : 2 mm. in one hour. Repeated sputa examinations including 
smears, concentrates, cultures, guinea pig inoculations; and likewise gastric aspirate 

* Received for publication December 8, 1938. 

From the Tuberculosis Service of the Bergen County Hospital, Ridgewood, New Jersey. 
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examinations were negative for the tubercle bacillus. Chest fluid: thick, creamy, 
yellow in color, specific gravity, 1.025, cells predominantly lymphocytes; no organisms. 

Roentgen-ray: 1. Chest: A homogeneous density was present obliterating the 
right leaf of the diaphragm and extending up to the level of the third rib. Pulmonic 
markings were clean cut above on the right and throughout the left lung. 




■S; 










Fig. 1. Admission roentgen-ray showing chylous effusion on tlie nght side. 


2. Abdomen: Kidney shadows about normal in size. Their lower borders were 
normal in size and position; the upper border of the right kidney merged with the 
densitj’ in the right thorax. 

A tentative diagnosis of pleural effusion was made. The etiological factor on 
the basis of the history of cough, cold, fever, night sweats with loss of weight, was 
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considered as tuberculosis. With the absence of organisms and rapid recurrence of 
this milky fluid, chylothorax was suspected. Fluid in amounts ranging from 950 c.c. 
to 1500 c.c. was removed on frequent occasions. Its character was unchanged at all 
times. The fluid was stained with sudan III and fat globules were found on micro- 



Fig. 2. Roentgen-ray following almost complete evacuation of fluid from chest showing 

normal lung fields. 


scopic examination. On August 13, 1937 the fat content, by the method of Babcock, 
was reported as 1 per cent. Repeated examinations of the fluid for organisms, both 
pyogenic and acid-fast, were negative on smears, cultures, guinea pig and rabbit in- 
oculations. Examination of the fluid for possible tumor cells was negative. Further 
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analyses for fat content showed 3 per cent on two occasions. Following a high fat 
diet for one week the fluid was reported as containing 4.8 per cent fat. This was 
then followed by one week* on a fat-free diet. The analysis again showed 3 per cent. 

Course of Treatment in Hospital: The patient was put on absolute bed rest and 
received symptomatic treatment including diet and chest aspirations when indicated. 
Bi-weekly aspirations were done for three months when the fluid began to show a 
decreased tendency to formation. The chest was irrigated with a 1 : 3300 saline solu- 
tion of azochloramid. This was followed by a slight febrile reaction which lasted 
for five days, ranging between 101—103° F. The patient gradually improved and 
was allowed out of bed. From an admission weight of 157 pounds his weight in- 
creased to a present weight of 174 pounds. Although the fluid is extremely slow in 
reforming, requiring aspiration once a month, the patient is still being kept under 
observation. 

When the diagnosis of chylothorax was made, it was necessary to determine 
the etiological factor. No history of an illness of any sort could be obtained. 
The several factors which might give rise to chylothorax as outlined by McNab ’■ 
(table below) were carefull}' considered. 

Cause of Chylothorax 
Table from McNab 

I. Trauma 

1. Closed trauma 

(a) Without fracture of bones 

{b) Accompanied by fractured ribs, clavicle or vertebrae 

2. Operative wounds 

(a) Duct severed 

(&) One or more terminals severed 

3. Gunshot or stab wounds 

II. New growths and granulomata outside duct: carcinoma, lymphosarcoma, tuberculous 
glands. 

III. Thrombosis of left subclavian vein 

IV. New growth within duct 

V. Perforating lymphangitis 

yi. Aneurysm of duct 
VII. Cirrhosis of liver 
VIII. Filaria 

After reviewing with the patient his past history, it tvas found that about a 
month prior to the onset of his present illness he received a rather severe blow on 
the chest accidentally during his work. Although the blow was rather forceful 
and caused some momentary discomfort he continued with his work. In the 
absence of any other explanatory factor, it was hypothesized that an injury to the 
thoracic duct was sustained at that time. This was perhaps precipitously mani- 
fested when the upper respiratory infection, associated with severe coughing, 
completed the rupture of the duct. Obviousl}'-, this theory is grossly lacking in 
proof, nor can proof of the etiology be obtained from a patient who is recovering 
from his injury. In the absence of evidence of another cause it was felt that 
trauma was the most likely etiologic factor in the thoracic duct injury. 

In 1931 Van Nuys - was able to collect 66 cases of chylothorax of all types. 
Apparently involvement of the peritoneum is somewhat more common than the 
pleura, occurring about twice as often. 

Shackelford and Fisher® recent!}’' carefully reviewed 41 cases of traumatic 
chylothorax from the literature while reporting 2 of their own. Injuries to the 
chest giving rise to chylothorax were numerically tabulated as follows : 
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Causes of Traumatic Chylothorax 


Crushing injuries 17 

Wounds (bullet and stab) 8 

Fall from height 6 

Blow on chest 5 

Thrown against front seat of auto 4 

Hyperextension 1 


41 

Crushing injuries were the most predominant causative agents. Great vi- 
olence is by no means essential, however, nor is it necessary to sustain injury to 
the bony skeleton. 

The manner whereby the thoracic duct is injured is not always clearly as- 
certained. Where nearby structures such as the clavicle, ribs or vertebrae are 
injured, the close proximity of the duct explains the likelihood of its being torn 
or even perforated by a bony fi'agment. The manner of injury is also obvious 
in cases of gunshot or stab wound. One of the earlier case reports was made 
by Finkelstein ■* in 1901. Here too was mentioned incidental injury to the 
thoracic duct in surgical operations in the neck region, as in the removal of a 
cervical tumor. Sudden changes in hydrostatic pressure have been offered as 
a possible explanation of rupture of the thoracic duct in other instances. 

The possibility of injury to the duct to a lesser degree than would cause its 
rupture seems reasonable. A secondary factor of severe cough occurring some- 
time later might completely rupture the duct by a sudden change in hydrostatic 
pressure. This theoretical explanation suggested itself in the above case. Al- 
though there is a latent period of one month, an even longer period was noted 
in the case report of Beatty.® In this case an automobile accident occurred in 
June 1928 and symptoms developed in January 1935 following a “ cold.” Here 
too the latent period between traumatic injury and the appearance of definite 
symptoms is only conjecture. 

In the entire series of 41 collected cases of traumatic chylothorax, the dis- 
tribution as to the side of the chest in which the fluid was found, is shown in 
the following table (Shackelford and Fisher) : 


Location of Effusion 



Open 

Closed 



Injuries 

Injuries 

Total 

Left chylothorax 

9 

5 

14 

Right chylothorax 

2 

18 

20 

Right ch34othorax with chylous ascites 

0 

1 

1 

Bilateral chylothorax 

1 

4 

5 

Bilateral chylothorax with chylous ascites 

0 

1 

1 

Left chylothorax with chylous ascites 

0 

0 

0 


12 

29 

41 


The appearance of the chylous fluid on one or the other side of the thorax 
seems to bear some relation to the location of the perforation in the anatomical 
course of the duct. It enters the thorax through the aortic hiatus, somewhat on 
the right side and gradually inclines to the left, crossing at about the level of the 
fifth dorsal vertebra. Here it reaches the superior mediastinal cavity when the 
ascent continues on the left into the neck. The duct empties into the venous 
system at the angle of junction of the left subclavian vein with the left internal 
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jugular vein. Occasionally it may divide into two branches in the thorax. It 
would therefore seem that injuries which occur low down in the course of the 
thoracic duct would account for the effusion presenting itself on the right side; 
those occurring higher up would explain the presence of the chylous fluid on 
the left side. In several of the autopsied cases the location of the perforation 
of the duct coincided with the presence of the fluid on the right or left side of 
the chest. However, in Heppner’s ® case the perforation was seen 2.5 cm. above 
the diaphragm and chyle appeared not only in the abdominal cavity, but also in 
both pleural spaces. 

The thoracic duct lies extrapleurally with relation to the covering of the lungs. 
In instances where a perforating injur)"- also includes the parietal pleura, leakage 
into the pleural cavity is obvious. When the rupture is only of the duct itself, 
entrance into the pleural cavity probably occurs by leakage through the pleura, 
or through a perforation of the pleura caused by local pressure necrosis. A 
satisfactory explanation for bilateral effusion is still lacking except on a similar 
basis. 

The diagnosis is dependent upon thoracentesis and careful examination of 
the fluid. Lillie and Fox" mention the striking clinical features as: (1) the 
latent period before the onset of the symptoms; (2) the rapid re-accumulation 
of the fluid within the chest after aspiration; (3) the gradual progressive emacia- 
tion which frequently ends in death. According to Wallis and Scholberg® the 
specific gravity of true chylous fluid should be above 1.012. In this case the 
specific gravity was 1.025. Microscopic examination of the fluid for fat drop- 
lets which take the sudan III stain is confirmatory and a quantitative analysis 
for the percentage of fat present rules out the possibility of pseudo-chylous fluid. 
In addition, a further confirmatory test was added by noting an increase in the 
amount of fat in the pleural fluid following the ingestion of a high fat diet. 

That chyle is essential for the maintenance of nutrition is reasonably well es- 
tablished. The normal flow of lymph from the thoracic duct is from 130 to 
195 c.c. per hour. It might be well to point out at this time that the patient 
showed a weight loss on a fat-free diet, although calorically the diet was ap- 
parently adequate. After returning to a regular diet the weight gain as pre- 
viously evidenced was rather steady andnvell maintained. 

Of the 41 reported cases, 19 died, indicating that the mortality in traumatic 
chylothorax is strikingly high. Aside from shock and severe injury in these 
cases, the fact that treatment is non-specific, varied and generally unsatisfactory 
may be partly responsible for this. 

Treatment may be classified under three general headings: (1) Drainage 
(either by thoracentesis or rib resection) ; (2) diet (usually low fat) ; (3) in- 
travenous or oral administration of chyle. Combinations of 1 with 2 or 3 have 
also been used in certain cases. Rectal feeding was suggested by Hall and 
Morgan,® the rationale being that the lymphatics in this region would absorb the 
foodstuff and enter the superficial lymph system, thereby circumventing the 
thoracic duct. Van Nuys - used high voltage roentgen-ray in tlie region of the 
lower mediastinum in addition to aspiration. Operative repair or ligation of the 
duct in such cases is not feasible for two reasons: (1) generally the patient is in 
poor condition; (2) the site of rupture of the duct is rather inaccessible tech- 
nically. Repair of the thoracic duct in the neck region, however, has met with 
success in the instances when it was used.^®’ 
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The highest percentage of reported recoveries occurred in those cases treated 
by thoracentesis alone. This was the elected method of treatment in the above 
case. The ultimate outcome cannot be accurately prognosticated, but the present 
indications are that it will be favorable. 

Summary and Conclusions 

1. A case of chylothorax of likely traumatic origin is presented. 

2. The mechanisms responsible for rupture of the thoracic duct are cited. 
In the above case there seemed to be a combination of two etiological factors. 

3. The diagnosis is entirely dependent upon thoracentesis with examination 
of the fluid for fat droplets and other studies. 

4. The high mortality is mentioned and the methods of treatment enumerated. 

5. Repeated thoracentesis evidently yields the best results. 

6. An apparent favorable outcome in this case has been obtained by the 
above-mentioned method. 
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EDITORIALS 

THE TWENTY-FOURTH ANNUAL SESSION 

The Twenty-fourth Annual Session of the American College of Physi- 
cians at Cleveland not only drew a very large attendance of physicians but 
richly repaid them for coming. The program of General Sessions, Morning 
Lectures and Panel Discussions had a consistently large audience. Indeed 
the latter were so popular that many who applied late were unable to obtain 
tickets. 

The program provided by the hospitals and medical schools as ably or- 
ganized by the General Chairman, Dr. Karsner, was enthusiastically praised. 
In addition to all these intellectual advantages offered by the meeting, the 
members .of the College will remember with pleasure the cordial greetings 
given to the College by the medical profession of this splendid medical center, 
Cleveland. 


BLOOD FOR BLOOD CULTURES 

The striking advances in specific chemotherapy have increased the im- 
portance of isolating the etiologic organism in any acute infection. This 
may be possible at times by surface cultures or by bacteriologic studies of 
sputum, urine, spinal fluid, or exudates in the pleura, joint cavities, etc. 
There is, however, in some of these instances, especially in surface throat 
cultures, sputum cultures and urine cultures, a degree of uncertainty as to 
whether the organisms obtained are identical with those causing the consti- 
tutional symptoms. Since bacteria in the blood stream may be assumed 
to be etiologic agents, and since their presence there moreover indicates a 
dangerous invasion of the whole body, the use of the method of blood cul- 
ture is universal in all cases of sepsis. 

It may be questioned, however, whether the routine method of obtaining 
blood for blood culture from a vein in the arm is always the most delicate 
method of determining an invasion of the blood stream or of identifying the 
pathogenic organism for therapeutic purposes. In the case of thrombo- 
phlebitic sepsis it has been shown (Friedemann that blood taken from a 
vein directly draining the focus of infection contains many more organisms 
than the venous blood as sampled from another area. This is due in part to 
the great dispersion of the bacteria in the general blood stream, in part to 
their destruction, and in part to the filtering effects of the capillary beds 
through which they may pass. Bacteria from the intestinal tract, for ex- 
ample, must pass tlie capillary bed of the liver, that of the lung, and that of 
the forearm or hand before tliey will reach the veins of the elbow from 
whicli blood is taken for culture. Organisms from an infection at tlae 

1 Friedemann, U. ; Bakteriologische Topodiagnostik der Sepsis, Afunchcn. med. Wclin- 
sclin, 1929, Ixxvi, 1323-1327. 
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periphery of the body will have to pass the capillaries of the lungs and of 
the forearm or hand before they reach the elbow veins. If the infection 
spreads by lymph channels there will be further filtering out by the lymphoid 
tissues before the venous system is reached. Bacteria causing lung infec- 
tions which invade venous channels directly have, however, only the peri- 
pheral capillary bed to pass before reaching the arm veins. 

It would seem reasonable, therefore, in serious infections at the periphery 
to utilize whenever feasible a vein draining the infected area as a source of 
blood for culture. The question of whether in pneumonia arterial blood 
cultures would possess an advantage over venous cultures sufficient to out- 
weigh the greater technical difficulty and painfulness of the arterial puncture 
remains unsettled. In a group of cases of septicemia Bock ' found arterial 
cultures positive in 1 5 per cent more of the cases than venous cultures. The 
method seems worthy of further trial. 

- Bock, H. E. : tiber den Wert der bakteriologisclien Sternalmarkuntersuchung, Klin. 
Wchnschr., Berlin, 1939, xviii, 162-165. 
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Lehrbuch Der Angenheilknndc. By Dr. Ernst Fuchs. Enlarged and improved by 
new work of Dr. Adalbert Fuchs. 917 pages; 25.75 cm. X 18 cm. Franz 
Deuticke, Vienna. 1939. IMarks 27. 

It is indeed a pleasure to review a new sixteenth German edition of Dr. Fuchs’ 
well-known textbook on ophthalmologj'. This work was first published in July, 1889 
and has had ten English editions, the last appearing in 1933. 

The work consists of 904 pages including the index, with 362 illustrations, a large 
number of which are colored drawings of pathological lesions, and with 5 colored 
plates. 

The author divides the work into five parts. The first consists of a chapter on 
physiology of the eye, one upon the general pathology and one upon general therapy. 
The second part has a chapter on objective examination of the eye and one upon func- 
tional testing. The third part takes up the various diseases of the eye with chapters 
dealing with the conjunctiva, cornea, sclera, uvea (anatomy and physiology), iris and 
ciliary bodies, choroid, glaucoma, lens, vitreous, retina, optic nerve, lids, lacrymal 
apparatus, motor anomalies and the orbit. The fourth part deals with refractive errors 
and their correction, and consists of six chapters, the first dealing with lenses, the 
second with the optical mechanism of the normal eye, the third with myopia, the fourth 
with hyperopia, the fifth with astigmatism and the sixth with anomalies of accommo- 
dation. The fifth part takes up the operations upon the eye. The first chapter de- 
scribes the general preparations of both instruments and the patient, the second con- 
siders operations upon the bulb, and the third takes up operations upon the adnexae. 

It seems that the work has been brought well up to date, and the valuable illus- 
trations of pathological specimens bj’’ the younger Fuchs have added materially to its 
value. 

The reviewer wishes to criticize the placing of the colored plates at the end of the 
book. In his opinion, it would be much more effective to have each one placed in the 
proper relation to the text. 

We hope that this sixteenth edition also, will be translated into English and 
thereby become available to the large American group of ophthalmologists and 
internists. 

C. A. C. 

Classic Descriptions of Disease. Second Edition. By R.alph H. Major, M.D. 716 

pages; 25.5 cm. X 17.5 cm. Charles C. Thomas, Springfield. 1939. $5.50. 

In these days of practical teaching we are too often apt to forget epoch making 
observations and classic accounts of disease which can so enliven the background of 
any clinical subject. Dr. Major has provided an excellent source book of such original 
contributions to medicine which have served him in his teaching. The work is similar 
to those recent!}" appearing in the fields of pathology, obstetrics and physiology. The 
author states that his selection of authors in this collection has been influenced by 
personal taste and the fact that some diseases have more interesting and extended 
histories than others. He further states that his selections deal in the main with 
clinical medicine, and that the fields of bacteriolog}', therapeutics and neurology have 
been omitted. 

The book is composed of 403 selections from 190 autliors arranged in 10 main 
sections with the following headings : infectious diseases, diseases of metabolism, lead 
poisoning, diseases of the circulatory system, diseases of the blood, kidney diseases, 
respiratory diseases, deficiency diseases, allergic diseases, and diseases of the digestive 
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tract. The author states that in this second edition there are new sections on malaria 
and yellow fever, and that many of the biographical sketches have been rewritten and 
the index revised and enlarged. 

The material in the book is arranged in the form of succinct biographical sketches 
of both ancient and modern physicians followed bj' extracts from the works of these 
men who have contributed to fundamental knowledge in clinical medicine. These 
extracts in most instances have been translated (where necessary) and paragraphed 
by the author with considerable reduction in reading effort as the result. Numerous 
reproductions of portraits, illustrations and pages from classic works lend color to the 
book. There is an adequate index and the print is clear. The biographical references 
are given throughout the book. 

Upon finishing the book the reader is determined not to dose it permanently but 
to place it on his reference shelf for frequent use. 

J. E. S. 

Medicine in the Outpatient Department. An Introductory Handbook. By Winthrop 

Wetherbee, Jr., M.D. Ill pages; 15.5X12 cm. Paul B. Hoeber, Inc., New 

York. 1938. Price, $1.00. 

If the third year student masters the information and point of view contained in 
“ Medicine in the Outpatient Department,” he would indeed be well prepared to take 
advantage of his dispensary medical course. The author suggests certain simplifica- 
tions in history faking and physical examination which are necessary because of the 
usual lack of time for examination and instruction in the outpatient department of a 
large city hospital. 

The reviewer feels, however, that it is unfortunate that students must be intro- 
duced to clinical medicine with the aid of shortcuts, but as long as medical instruc- 
tion in the dispensary is given to third year students this book will fill a definite need. 
It can be highly recommended and should be widely used. 

M. S. S. 

Dental Science and Dental Art. Edited by Samuel M. Gordon, Ph.D. 731 pages; 

24 X 15 cm. Lea and Febiger, Philadelphia. 1938. Price, $9.50. 

For the internist interested in focal infection, this book will be a mine of infor- 
mation about his favorite subject. The editor and his collaborators herald the "den- 
tistry of tomorrow based on science." Occasionally repetitious and somewhat grandi- 
loquent in style, the book is full of effective diagrams and tables. The newer work 
on parathyroids and vitamins is included with laudable conservatism. The section on 
orthodontia has significance in many allied specialties. Dental caries is discussed 
from many angles with a thorough display of experimental data and photographs. 
Vincent’s infections are thoroughly analyzed, as are many other medical diseases of 
the mouth. The art of dentistry does not obtrude itself upon the medical reader. 

There are full references at the end of each chapter. 


C. A. 
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Twenty-fourth Annual Session of the College 


The Twenty-fourth Annual Session of the American College of Physicians held 
in Cleveland, April 1-5, inclusive, 1940, proved to be one of the most successful and 
most largely attended sessions in the history of the College. There were in attendance 
physicians from 47 States, Hawaii, Puerto Rico, 8 Provinces of Canada and from 
Mexico. It is interesting to note that physicians came from 476 different commim- 
ities. The largest number of registrants was from Ohio, with New York second, 
Pennsylvania third, Michigan fourth and Illinois fifth. A comparison of attendance 
for the past four years follows : 



Cleveland 

(1940) 

New Orleans 
(1939) 

New York 
(1938) 

St. Louis 
(1937) 

A. C. P. Members 

1,221 

896 

1,447 

877 

Guest Physicians 

710 

525 

463 

589 

Medical Students 

116 

499 

3 

414 

Visiting Women 

262 

578 

319 

210 

Exhibitors 

223 

167 

291 

201 

Other Non-Physicians 

25 

16 

24 

30 


2,557 

1 2,681 

t 

2,547 

2,321 


The program of General Sessions and Morning Lectures, as well as that of the 
Clinics and Panels was acclaimed as among the best arranged by the College. It was 
particularly noted that the Panels proved exceedingly attractive and that many more 
members sought admission than facilities would permit. 

The technical exhibit, limited in size b}' intent, represented the highest type exhibit 
of its kind shown at any medical meeting to date. The College Committee on Exhibits 
and Advertisements has applied a selective system by which undesirable and irrelevant 
exhibits are eliminated. Each exhibit was selected because it was particularly repre- 
sentative of the interests of Internal Medicine and its allied specialties. High pres- 
sure methods and undesirable tactics were debarred. Here was assembled a group of 
exhibitors of the highest class, manned by gentlemen of training and courtesy. Espe- 
cially was there an excellent exliibit of medical books, pharmaceuticals, apparatus and 
appliances. 

At the Convocation on Wednesday evening, April 3, President O. H. Perr}' Pepper 
delivered the annual presidential address and Dr. Charles F. Martin, Master and ex- 
President of the College, Emeritus Dean and Emeritus Professor of IMedicine of the 
McGill University Faculty of Medicine, delivered the Convocational address, an in- 
teresting and inspiring review of the development of the College. 

The transactions of the Board of Regents and of the Board of Governors, to- 
gether with an account of die Annual Business iMeeting of the College, will be pub- 
lished in a later issue of this journal. However, herewith is published the roster of 
those inducted into Fellowship at the Convocation April 3, 1940, and the list of elec- 
tions to Associateship on March 31, 1940. 
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Roster of Newly Elected Fellows, 1939-40 


Walter Paul Adams 

Kenneth Dayton Allison Allen. 

John Arthur Alvarez 

Harold Cook Atkinson 

Villairs Thomas Austin 

Louis John Bailey 

David W. E. Baird 

Thomas Williams Baker 

M. Herbert Barker 

Douglas Davison Baugh 

Sim Fields Beam 

Marion Force Beard 

George Erick Bell 

Alan Bernstein 

Walter Reece Berryhill 

Benjamin Jaffee Birk 

Caryle Bernard Bohner 

James Louden Borland 

Raymond William Brust 

James Arthur Buchanan 

Burdette Jay Buck 

Anthony Vandril Cadden 

Coyne Herbert Campbell 

Edward Guy Campbell 

Edward Wyatt Cannady 

Elmer Theodore Ceder 

Charles Thomson Chamberlain. 
Earle MacArthur Chapman . . . . 

Clarence Orion Cheney 

Benjamin Earl Clarke 

Thomas Alfred Clawson, Jr. . . . 

Arthur Ralph Colwell 

Elias Earle Cooley 

Henry Lewis Cooper 

John Cosgrave Corrigan 

Langdon Teachout Crane 

Erie Bulla Craven, Jr 

Lloyd Freeman Craver 

Jacob Antrim Crellin 

James Peter Croce 

Ernest Samuel Cross 

John Ewart Culp 

IMorgan Cutts 

Casimir Joseph Czarnecki 

James Harold Danglade 

Donald Howard Daniels 

Harry Anthony Daniels 

Qiarles Francis DeGaris 

Harold Archibald Des Brisay 

William Frazier Dobyns 

Stewart Edward Doolittle .... 
George B. Dorff 


Norfolk, Va. 

Denver, Colo. 

Houston, Tex. 

Macon, Ga. 

Urbana, 111. 

Detroit, Mich. 
Portland, Ore. 
Charlotte, N. C. 
Chicago, 111. 

Columbus, Miss. 

St. Louis, Mo. 
Louisville, Kal 
W ilson, N. C. 
Baltimore, Md. 

Chapel Hill, N. C. 
Milwaukee, Wis. 
Indianapolis, Ind. 
Jacksonville, Fla. 
Philadelphia, Pa. 
Brooklyn, N. Y. 
Hartford, Conn. 
Hopemont, W. Va. 
Oklahoma City, Okla. 
Memphis, Tenn. 

East St. Louis, 111. 
Baltimore, Md. (U. S. 

• Fort Smith, Ark. 
-Boston, Mass. 

-White Plains, N. Y. 
.Providence, R. I. 

- Salt Lake City, Utah 
-Evanston, 111. 

-M. C., U. S. Army 

• Denver, Colo. 

• Fall River, Mass. 
.Detroit, Alich. 
.Lexington, N. C. 

.New York, N. Y. 

. Philadelphia, Pa. 

.New York, N. Y. 
.Baltimore, Md. 

.Ithaca, N. Y. 
.Providence, R. I. 
.Toledo, Ohio 
.Kansas City, Mo. 
.Portland, Maine 
.Oklahoma City, Okla. 
.Oklahoma City, Okla. 
.Vancouver, B. C., Can. 
. Aspinwall, Pa. 
.Honolulu, T. H. 
.Brooklyn, N. Y. 


'. H. S.) 
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Frederic Griffin Dorwart 

Mark Stovall Dougherty, Jr.. . 
Charles Hilbert Drenckhahn . . 

Charles Dennis Driscoll 

Lucien Young Dyrenforth. . . . 

Albert Howell Elliot, Jr 

Richard Thomas Ellison 

Richard Donald Evans 

Constantine P. Faller 

Harold Fink 

Philip Finkle 

Trenholm Lawrence Fisher. .. 

Greene Smith FitzHugh 

James Murray Flynn 

Arthur Con well Fortney 

Robert Francis Foster 

John Henry Foulger 

Harry Joseph Friedman 

Mervyn Julius Fuendeling. . . , 

Davis Thayer Gallison 

Joseph Nicholas Ganim 

Leon Lloyd Gardner 

Henry Napoleon Gemoets.... 

Nicola Gigante 

Ralph Lawrence Gilman 

Kenneth Franklin Glaze 

Elmer Edward Glenn 

Francis Wilcox Gluck 

Harold Leon Goldburgh . . . . , 

Jacob S. Golden 

Grace Arabell Goldsmith 

Richard Emanuel Gordon ... 

William Hyatt Gordon 

Harold Inman Gosline 

Henry Bragg Gotten 

Barnett Greenhouse 

Donald E. Griggs 

Lewis Perkins Gundry 

Alexander B. Gutman 

Henry Beall Gwynn 

Byron Ellsworth Hall 

Joseph Franklin Hamilton. .. 

Clement Joseph Handron 

James Fletcher Hanson 

William Pickens Harbin. Jr.. 

Seale Harris, Jr 

Andrew Dejarnette Hart, Jr. 
Richard Sylvester Hawkes. . 

Oswald Fenton Hedley 

Morris Abraham Hershenson 
Edward David Hoedemaker. 

Frank Jackson Holroyd 

Ralph Horton 

George Hamilton Houck 


.Muskogee, Okla. 

• Atlanta, Ga. 

• Urbana, 111. 

• West Collingswood, N. J. 
.Jacksonville, Fla. 

.Santa Barbara, Calif. 

.Philadelphia, Pa. 

.Los Angeles, Calif. 

.Harrisburg, Pa. 

.Brooklyn, N. Y. 

.New York, N. Y. 

.Ottawa, Ont., Can. 

.Boston, Mass. 

.Rochester, N. Y. 

.Fargo, N. D. 

.Seattle, Wash. 

. Wilmington, Del. 

.Seattle, Wash. 

.Twin Falls, Idaho 
. Boston, Mass. 

.Cincinnati, Ohio 
. M. C.. U. S. Army 
.Houston, Te.x. 

.Detroit, Mich. 

.Storrs, Conn. 

. St. Louis, Mo. 

.Springfield, Mo. 

.Baltimore, Md. 

.Philadelphia, Pa. 

.Chicago, 111. 

.New Orleans, La. 

.New York, N. Y. 

. Staten Island, N. Y. (U. S. P. H. S.) 
.Ossining, N. Y. 

.Memphis, Tenn. 

.New Haven, Conn. 

.Los Angeles, Calif. 

.Baltimore, Md. 

.New York, N. Y. 

.Washington, D. C. 

.Rochester, Minn. 

• Memphis, Tenn. 

.Troy, N. Y. 

.Macon, Ga. 

■ Rome, Ga. 

.Birmingham. Ala. 

.University, Va. 

.Portland, Maine 

.Philadelphia, Pa. (U. S. P. H. S.) 
.Pittsburgh, iPa. 

.Seattle, Wash. 

.Princeton, W. Va. 

.Oneonta, N. Y. 

.Los Angeles. Calif. 
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Alson Jo 3 ’e Hull 

Maurice Spencer Jacobs 

Edwin Bosley Jarrett 

Sigurd Walter Johnsen 

George Johnson 

Reginald Franklin Jukes 

Harrj’ Milton Kandel 

Jerome George Kaufman 

Donald Luther Kegaries 

Archibald Donaldson Kennedy 

Richard Eugene DeMonbrun Kepner 

Willard Daniel Kline 

Albert Preston Knight 

Edward Kupka 

Michael Lake 

Wilfred Derwood Langley 

Sidney Ferring LeBauer. 

Abbe Alzu Ledbetter 

Thomas Krapfel Lewis 

John Frank Lieberman 

Noah Stanley Lincoln 

John Doyle Littig 

Arthur Jones Logie 

William Lyon Lowrie, Jr 

Charles Everard Lyght 

John Wilfred Macintosh 

Lucius Emmett Madden 

James C. Magee 

Norval Mason Marr 

George Graydon Martin 

John Kay Martin 

James Carlin McAdams 

Marsh McCall 

Michael Joseph Mclnerney 

Emery James Mclntire 

Richard Francis McLaughlin 

Maud Leonora Menten 

John Webster Merritt 

Hugh McCauley Miller 

Myron David Miller 

William Lindsay Miller 

John Harold Mills 

William Rudy Minnich 

Robert Thornhill Monroe 

Luis Manuel Morales 

John Barnhart Morej’ 

Carl Grismore Morlock 

Gordon Bennett Myers 

Walter Cyril Nalty 

Franklin Jesse Nelson 

Harold Gould Newman 

Irwin Louis Vincent Norman 

Robert Bruce Nye ; 


.Tro}’’, N. Y. 
.Philadelphia, Pa. 
.Baltimore, Md. 
.Passaic, N. J. 

. Staten Island, N. Y. 
.Akron, Ohio 
.Savannah, Ga. 
.Newark, N. J. 
.Rapid City, s". D. 
.Louisville, Ky. 
.Honolulu, T. H. 
.Allentown, Pa. 
.Sayre, Pa. 

.Olive View, Calif. 
.New York, N. Y. 
.Sayre, Pa. 
.Greensboro, N. C. 
.Houston, Tex. 
.Camden, N. J. 

.M. C., U. S. Army 
.Mount Morris, N. Y. 
.Kalamazoo, Mich. 
.Jacksonville, Fla. 
.Detroit, Mich. 

. Northfield, Minn. 
.Halifax, N. S., Can. 
.Columbia, S. C. 

. M. C., U. S. Army 
.St. Petersburg, Fla. 
.Buffalo, N. Y. 
.Seattle, Wash. 

.Fall River, Mass. 
.New York, N. Y. 
.Washington, D. C. 
.Carthage, Mo. 

.Price, Utah 
.Pittsburgh, Pa. 
.Jacksonville, Fla. 
.Philadelphia, Pa. 
.Columbus, Ohio 
.Gadsden, Ala. 
.Chicago, 111. 

.Atlanta, Ga. 

.Boston, Mass. 
.Santurce, P. R. 

.Ada, Okla. 
.Rochester, Minn. 
.Detroit, Mich. 

.San Fernando, Calif. 
.Tulsa, Okla. ’ 

. St. Louis, Mo. 

.M, C., U. S. Navy 
.Philadelphia, Pa. 
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Harry Clifford Oard 

Richard Ellsworth Olsen . . . 
Alexander Pierce Ormond. . 
Dale Pettigrew Osborn .... 

Edwin Eugene Osgood 

Samuel S. Paley 

Walter Lincoln Palmer.... 
Robert Lawrence Parker. . . 
Harold Raymond Peters . . . 

John Peters 

Manuel de la Pila Iglesias. . 

Thomas Antley Pitts 

John Basil Polansky 

Herman Marvin Pollard . . . 
Perry Franklin Prather. . . . 

Homer Edward Prince 

Meyer S. Rednick 

Ivor Ellsworth Reed 

John A. Reisinger 

Arthur Joseph Revell 

Cornelius Packard Rhoads . . 

Calvus Elton Richards 

Joseph Randall Ridlon 

Herbert John Rinkel 

George Porter Robb 

Milton Edward Rose 

Joseph Rosen f eld 

Thomas Llewellyn Ross, Jr. 
Hendrik Marinus Rozendaal 

Julian Meade Ruffin 

Emilie Viett Rundlett 

David Robert Sacks 

David Salkin 

Russell Lowell Sands 

Irving Henry Schroth 

Albert Andrew Schultz .... 

Jacob Schwartz 

Roy Wesley Scott 

Thomas Fort Sellers 

Harry Dickey Sewell 

Thomas Palmer Sharke}^ . . 
Jesse Bedford Shelmire. . . . 

Eberle Kost Shelton 

Noble Pierce Sherwood. . . . 
Elbert Henderson Shuller.. 
Harry Willard Shuman .... 

Stanle 3 ’ T. Simmons 

Frank Anthony Simon 

Hyman Abraham Slesinger. 

Elliott Plummer Smart 

Leslie McKnight Smith. . . . 

Charles Solomon 

Reuben Albert Solomon. . . . 


.Jamaica, N. Y. 

.Pontiac, Mich. 

.Akron, Ohio 
.Cincinnati, Ohio 
.Portland, Ore. 

• New York, N. Y. 

. Chicago, 111. 

.Rochester, Minn. 

.Baltimore, Md. 

.Maywood, 111. 

.Ponce, P. R. 

.Columbia, S. C. 

.Glenside, Pa. 

.Ann Arbor, Mich, 
.Hagerstown, Md. 

.Houston, Tex. 

.Ossining, N. Y. 

.Detroit, Mich. 

.Washington, D. C. 

.Pittsburg, Kan. 

.New York. N. Y. 

.Clifton Springs. N. Y. 

.Detroit, Mich. (U. S. P. H. S.) 
.Kansas Citv, Mo. 

.New York.'N. Y. 

.Decatur, 111. 

.Youngstown, Ohio 
.Macon, Ga. 

. Schenectady, N. Y. 

.Durham, N. C. 

.Jersey Citj% N. J. 

.San Antonio, Tex. 

.Hopemont, W. Va. 

• Santa Monica, Calif. 
.Cincinnati, Ohio 
.Fort Dodge, Iowa 
.Brookljm, N. Y. 

• Cleveland, Ohio 
.-■Atlanta, Ga. 

.Huron, S. D. 

.Daj’ton, Ohio 
.Dallas, Te.x. 

.Los Angeles. Calif. 

.Lawrence, Kan. 

.McAlester, Okla. 

.Rock Island. 111. 

.Louisville, K}% 

.Louisville, Kj'. 

• Windber, Pa. 

.Murph 3 ’s, Calif. 

-El Paso, Tex. 

.Brookl 3 -n, N. Y. 

.Indianapolis, Ind. 
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James Ward Sours 

Robert Henry Southcombe 

Munro Irving Sparks 

Tom Douglas Spies 

Charles Henry Sprague 

Thomas Austin Starkey 

Henry Barthell Steinbach 

Gilbert Miller Stevenson 

James Graves Stewart 

Merritt Henry Stiles 

Eugene Solomon Talbot 

David Tenner 

Chester Quay Thompson 

George C. Thosteson 

John Walter Torbett, Jr 

James Harvey Townsend 

Frederick Erwin Tracy 

William Hugh Trimble 

Woodford Bates Troutman 

Pat Alexander Tuckwiller 

David Ulmar 

Lee Douglas van Antwerp 

Stuart L. Vaughan 

Edmond Michael Walsh 

Preston Hepburn Watters 

Harold Emanuel Waxman 

Joseph Treloar Wearn 

George William Weber 

Albert Weinstein 

Joseph Weinstein 

Robert Lomax Wells 

George Arthur Westfall 

Samuel Whitehouse 

Frederick Rendell Whittlesey.... 

John Harrington Willard 

Frank Wiley Wilson 

George Campbell Wilson 

Walter LaFollette Winkenwerder 

Malcolm Duncan Winter 

Stanley George Wolfe 

Jonathan Knight Williams Wood. 

Burbridge Scott Yancey 

Richard Hale Young 

Michael Zeller 

Edwin Eugene Ziegler 

Salvador Zubiran 


.Peoria, 111. 

• Spokane, Wash. 

• Cleveland, Ohio 

• Cincinnati, Ohio 

• Boise, Idaho 

• Beardstown, 111. 

• Detroit, Mich. 
.Gamboa, Canal Zone 

• Topeka, Kan. 
.Philadelphia, Pa. 
.Chicago, 111. 
.Baltimore, Md. 
.Omaha, Nebr. 

• Detroit, Mich. 
.Marlin, Tex. 

.Boston, Mass. 

• Middletown, Conn. 

• Atlanta, Ga. 

• Louisville, Kj'. 

• Charleston, W. Va. 

• New York. N. Y. 

• Meriden, Conn. 

• Buffalo, N. Y. 

• Omaha, Nebr. 

• Rochester, N. Y. 

• Pittsburgh, Pa. 

• Cleveland. Ohio 

• Albany, N. Y. 

• Nashville, Tenn. 

• Brooklyn, N. Y^ 

• Washington, D. C. 
.Halstead, Kan. 
.Baltimpre, Md. 

. Morgantown, W. Va. 

• Philadelphia, Pa. 

• M. C., U. S. Army 
.Wallingford, Conn. 
.Baltimore, Md. 

.Miles City, Mont. 
.Shreveport, La. 
.Troy, Pa. 
.Harrisonburg, Va. 
.Evanston, 111. 

• Chicago, 111. 

• Boston, Mass. (U. S. 
.Mexico City, D. F. 


Electioxs to Associateship, March 31, 1940 

John Delbert Adcock Ann Arbor, Mich. 

James Moses Alexander Charlotte, N. C. 

Luis Antonio Amill New York, N. Y. 

Charles Lee Anderson Jackson Heights, N. Y 


'. H. S.) 
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James Fleming Anderson Los Angeles, Calif. 

John Edmund Ashby Dallas, Tex. 

Richard Bardon Duluth, Minn. 

George Newton Barry Oklahoma City, Okla. 

Reuben Berman Minneapolis, Minn. 

Arthur Bernstein Newark, N. J. 

Philip George Crosbie Bishop New York, N. Y. 

Belford Christy Blaine Pottsville, Pa. 

Leon L. Blum Terre Haute, Ind. 

Wayne G. Brandstadt U. S. Army 

Kenneth Arthur Brewer U. S. Army 

Omar Jesse Brown U. S. Navy 

Harold J. Brumm Rochester, Minn. 

Bert Montell BuHington .Ann Arbor, Mich. 

Eugene Paul Campbell Philadelphia, Pa. 

Lawrence Sherwood Care}' Philadelphia, Pa. 

Harry Dumont Clark Denver, Colo. 

James Harwood Closson Philadelphia, Pa. 

Sumner S. Cohen Oak Terrace, Minn. 

Aloysius John Berchmans Connolly Washington, D. C. 

Darrell Clayton Crain, Jr Washington, D. C. 

Joseph David Croft Evanston, 111. 

Lester A. Crotvell, Jr Lincolnton, N. C. 

Alexander George Davidson Brooklyn, N. Y. 

Albert Murray DeArmond Indianapolis, Ind. 

Paul Mason de la Vergne Meriden, Conn. 

Karl LaVon Dickens New Orleans, La. 

Paul Dufault Rutland, Mass. 

William Miller Dugan Indianapolis, Ind. 

Herman Franklin Easom Sanatorium, N, C. 

Hamblen Cowley Eaton Harrisburg, Pa. 

Francis Busha Edmundson Pittsburgh, Pa. 

Reginald Campbell Edson Hopemont, W. Va. 

Eugene Eisner Osawatomie, Kan. 

Clarence Kilgore Elliott Lincoln, Nebr. 

Frederick George Elliott Edmonton, Alta. 

Lowell Ashton Erf Berkeley, Calif. 

Caryl Ray Ferris Kansas City, Mo. 

Milton Bayard Filberbaum Brooklyn, N. Y. 

Meyer Herbert Fineberg Cleveland, Ohio 

Dan William Fisher Lansing, Mich. 

Paul Donald Foster Los Angeles, Calif. 

Leon Jacob Galinsky Oakdale, Iowa 

Curtis Ferbert Garvin Cleveland, Ohio 

James Thomas Gilbert, Jr Bowling Green, Ky. 

Hugh Richmond Gilmore, Jr U. S. Army 

Herman Coddington Graves Grand Junction, Colo. 

Frank John Gregg Pittsburgh, Pa. 

Frank William Halpin Fort Worth, Tex. 

Charles Edward Hamilton Lafayette, La. 

Meyer Max Harrison Louisville, Ky. 

Thomas Haynes Harvill .Ann Arbor, Mich. 

Theodore Henr}’ Harwood Burlington, V't. 
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Paul Hayes 

Edward McGowan Hedgpeth. . 

Standiford Helm 

Roger Andrew Hemphill 

Edward Herbert, Jr 

Federico Hernandez-Morales . . 

Herman S. Hoffman 

Jesse Morris Horn 

Elbridge Eugene Johnston 

John Kenneth Karr 

Thomas Francis Keliher 

William Karl Keller 

Henry Samuel Kieser 

Jacob Joseph Kirshner 

Morris Kleinbart 

Alva Allen Knight 

Clarence Lunsford Laws 

Edwin Delano Lee 

Charles Laurn Leedham 

John Boyer Levan 

Howard Avery Lindberg 

Eugene John Lippschutz 

Emmett Bryan Litteral 

Angelo Luigi Luchi 

Frank Luciano 

Robert Edward Lyons, Jr 

George Carlyle Mackie 

Perry Scott MacNeal 

William Robert Manlove 

Benjamin Markowitz 

George Elmer Martin 

Louis Everett Martin 

Neely Cornelius Mashburn.... 

Joseph Ralph Mayer 

Merton Melrose Minter 

Roger Sherman Mitchell, Jr.. . . 
John Russell Egbert Morgan.. 

Mark Tad Morgan 

Isidor Mufson 

Allison Lee Ormond 

George Colville Owen 

Robert Collier Page 

Victor Louis Pellicano 

Abraham Penner 

Evans William Pernokis 

Frank Hart Peters 

Kenneth Elwood Quickel 

William Frederick Rexer 

Ella Roberts 

Albert Henry Robinson 

William Dodd Robinson 

Harry Plummer Ross 

James W. H. Rouse 


.U. S. Army 
.Chapel Hill, N. C. 

• Evanston, 111. 
.Oneonta, N. Y. 

. New York, N. Y. 

.San Juan, P. R. 
.Washington, D. C. 
.Fort Worth, Tex. 

.St. Johnsbury, Vt. 

. Milwaukee, Wis. 
.Washington, D. C. 
.Louisville, Ky. 
.Reading, Pa. 

. Philadelphia, Pa. 
.Philadelphia, Pa. 
.Chicago, 111. 

. Atlanta, Ga. 

.Exeter, N. H. 

.U. S. Army 
.Reading, Pa. 

.Chicago, 111. 

.Buffalo, N. Y. 

.U. S. Army 
.Wilkes-Barre, Pa. 
.Richmond Hill, N. Y. 
.Bloomington, Ind. 
.Wake Forest, N. C. 
.Ann Arbor, Mich. 

.U. S. Navy 
.Bloomington, 111. 
.Pittsburgh, Pa. 

.Los Angeles, Calif. 

.U. S. Army 
.Rochester, N. Y. 

.San Antonio, Tex. 
.Glens Falls, N. Y. 
.Toronto, Ont. 

• U. S. Armv 
.New York, N. Y. 
.Black Mountain, N. C. 
.Oshkosh, Wis. 

.New York, N. Y. 
.Buffalo, N. Y. 

.New York, N. Y. 
.Chicago, 111. 

.New York, N. Y. 
.Harrisburg, Pa. 
.Brooklyn, N. Y. 
.Philadelphia, Pa. 

.U. S..Army 
.Ann Arbor, Mich. 

. Richmond, Ind. 

.San Antonio, Te.xas 
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John Griswold Ruth 

David Ivan Rutledge 

Milton Samuel Sacks 

John Philip Sampson 

James Joseph Sapero 

Frederick Theodore Schnatz. 

Jacob Wolfe Schoolnic 

Henry Alfred Schroeder. . . . 

Leon Schwartz 

John Bernard Schwedel 

Edward George Seybold. . . . 

Emory Lee Shiflett 

William Merrill Silliphant. . 

James Francis Slowey 

Frank Edward Smith, Jr.... 

Leonard Gerard Steuer 

Russell Alvin Stevens 

Rendall Risley Strawbridge. 
Christopher James Stringer. 

Leonard Neil Swanson 

Frederick Charles Swartz... 

Verne Wilson Swigert 

James Sherwood Taylor. . . . 

Rufus Henry Temple 

Joseph Lawn Thompson, Jr.'. 
William Albert Thornhill, Jr. 

Richard Nelson Tillman 

Robert Lane Ware 

Hugh Joseph Joachin Welch. 

Oliver William Welch 

Charles Grant Williamson. . . 

Olin Glenwood Wilson 

Zolton Tillson Wirtschafter. 
Raymond Joseph Wyrens... 


Ann Arbor, Mich. 
Rochester, Minn. 
Baltimore, Md. 

Santa Monica, Calif. 
U. S. Navy 
Buffalo, N. lY. 

East Liverpool, Ohio 
New York, N. Y. 
Philadelphia, Pa. 

New York, N. Y. 
Ann Arbor, Mich. 
Louisville, Ky. 

U. S. Nary 
Cleveland, Ohio 
New York, N. Y. 
Cleveland, Ohio 
Wilkes-Barre, Pa. 
Philadelphia, Pa. 
Lansing, Mich. 

U. S. Army 
Rochester, Minn. 
Evanston, 111. 

U. S. Army 
Kinston, N. C. 
Washington, D. C. 
Charleston, W. Va. 
Ann Arbor, Mich. 

U. S. Navy 
Washington, D. C. 
Fairfield, Ala. 
Brooklyn, N. Y. 
Canton, Ohio 
Cleveland, Ohio 
Omaha, Nebr. 


New Life Members of the College 

The following Fellows of the American College of Physicians have subscribed to 
Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of the College : 

Dr. Walter E. Vest, Huntington, W. Va. 

Dr. Chester W. Waggoner, Toledo, Ohio 


Gifts to the College Library 


The following gifts to the College Library of publications by members are 
gratefully acknowledged ; 


Books 


Dr. Henry Joachim, F.A.C.P., Brooklyn, N. Y., “ Practical Bedside Diagnosis and 
Treatment.” 

Dr. Luis Manuel Morales, F.A.C.P., Santurce, P. R., “ Dirigiendo A1 Nino.” 
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Reprints 

Dr. Anthony C. Cipollaro, F.A.C.P., New York, N. Y. — 2 reprints; 
Dr. Lucien Y. Dyrenforth, F.A.C.P., Jacksonville, Fla. — 1 reprint; 

Dr. Julius Friedenwald, F.A.C.P., Baltimore, Md. — 1 reprint; 

Dr. Donald W. Ingham (Associate), Washington, D. C. — 6 reprints; 
Dr. John L. Kantor, F.A.C.P., New York, N. Y. — 20 reprints; 

Dr. Wilbur F. Keller, F.A.C.P., Oklahoma City, Okla. — 2 reprints; 
Dr. Manfred Kraemer, F.A.C.P., Newark, N. J. — 2 reprints ; 

Dr. William G. Leaman, Jr., F.A.C.P., Philadelphia, Pa. — 3 reprints; 
Dr. John H. Musser, F.A.C.P., New Orleans, La. — ^29 reprints; 

Dr. H. M. Read (Associate), York, Pa. — 1 reprint; 

Dr. Leon Schiff, F.A.C.P., Cincinnati, Ohio — 3 reprints; 

Dr. Rufus A. Schneiders (Associate), San Diego, Calif. — 4 reprints; 
Dr. Bernard M. Scholder (Associate), Mt. Vernon, N. Y. — 1 reprint; 
Dr. James Ralph Scott, F.A.C.P., New York, N. Y. — 2 reprints; 

Dr. Charles H. Sprague, F.A.C.P., Boise, Idaho — 1 reprint; 

Dr. James L. Wade (Associate), Parkersburg, W. Va. — 4 reprints. 


Dr. David Riesman, F.A.C.P., was re-elected president and Dr. Thomas M. 
McMillan, F.A.C.P., was re-elected vice president of the Philadelphia Heart Associa- 
tion at the 18th annual meeting of this societ 3 ^ Dr. Francis C. Wood, F.A.C.P., was 
named secretary and elected to the board of directors. Among the others elected to 
the board of directors were Dr. Mary H. Easby, F.A.C.P., Dr. Louis B. Laplace, 
F.A.C.P., and Dr. Joseph B. Vander Veer (Associate). 


Dr. Ralph H. Boots, F.A.C.P., New York, N. Y., has been appointed Assistant 
Clinical Professor of Medicine at Columbia University College of Physicians and 
Surgeons. 


Dr. Ross M. Lymburner, F.A.C.P., Hamilton, Out., was the guest speaker at the 
meeting of the Sault Ste. Marie Medical Society, at Sault Ste. Marie, Ont., March 9. 
The subject of the address was “ Heart Disease in General Practice.” 


Dr. Hyman I. Goldstein (Associate), Camden, N. J., has been appointed Editor 
in charge of the Section on Historical Gastro-enterology of the Review of Gastro- 
enterology. 


Dr. R. W. Bradshaw, F.A.C.P., Head of the Oberlin College Student Health 
Service and Director of Allen Hospital, addressed the American Association of 
School Administrators at St. Louis, February 25, on “ Eye Health of College 
Students,” and spoke on the same subject at a dinner meeting of the Hygiene Club 
of Kent State University, Kent, Ohio, February 29. Dr. Bradshaw is chairman of 
the Eye Health Committee of the American Student Health Association and past- 
president of this organization. 


Dr. Herbert T. Kell}', F.A.C.P., Philadelphia, Pa., addressed a meeting of the 
International Association of Dental Research in Philadelphia, Pa., recently on “A 
Study of the General Predisposing Factors of Parodontal Disease.” 
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Dr. Barnett Greenhouse, F.A.C.P., New Haven, Conn., was recently appointed 
Full Attending Physician in Metabolism at the Grace Hospital in New Haven. 


The Fifth Annual Postgraduate Institute of the Philadelphia County Medical 
Society was held in Philadelphia April 15-20, 1940, under the presidency of Dr. Rufus 
S. Reeves, F.A.C.P. Dr. Edward L. Bortz, F.A.C.P., is President-Elect of the 
Society. 

The program of this meeting emphasized the clinical features of Cardiology, 
Vascular and Nephritic Diseases. Papers were presented by thirty-two members of 
the American College of Physicians. 


The Northern Medical Association of Philadelphia recently held its 93rd Annual 
Testimonial Dinner to all living ex-presidents of the Association. Among the mem- 
bers of the College who were honored at this dinner were: Dr. David Riesman, 
F.A.C.P., Dr. A. C. Morgan, F.A.C.P., Dr. Mitchell Bernstein, F.A.C.P., Dr. Jacob 
Cahan, F.A.C.P., all of Philadelphia, Pa., and Dr. Hyman I. Goldstein (Associate), 
Camden, N. J. 


Dr. Edward B. Krumbiiaar, F.A.C.P., Piiiladelpliia, Pa., was recently elected 
President of the College of Physicians of Philadelphia. 


Dr. Robert S. Berghoff, F.A.C.P., Clinical Professor of Medicine at Loyola Uni- 
versity School of Medicine, and Chairman of the Scientific Service Committee of the 
Illinois State Medical Society, has been elected to membership in the Alpha Omega 
Alpha Honorary Medical Society in the chapter of his alma mater, St. Louis Univer- 
sity. He was inducted at St. Louis on April 24 and on that occasion was the prin- 
cipal speaker. The subject of his address was “ Senile Ectasy.” 


Dr. John H. iMusser, F.A.C.P., New Orleans, La., was awarded the Alumni 
Award of Merit of the University of Pennsylvania School of Medicine on Founder’s 
Day, January 17, in connection with the bicentennial of the university. 


Dr. Fred N. Miller (Associate), Eugene, Ore., was elected vice president of the 
American Student Health Association at its recent annual meeting in New York. 


Dr. Nathan Einhorn, F.A.C.P., Philadelphia, Pa,, has been named chief and Dr. 
Leonard G. Rowntree, F.A.C.P., Philadelphia, Pa., has been named consultant of the 
new department of endocrinology recently opened b}' the Jewish Hospital. 


Dr. Joseph P. Brennan, F.A.C.P., Pendleton, Ore., was recenth' named president 
of the Umatilla County Medical Society, which was reorganized during Februar 3 -. 


Dr. George Morris Piersol, F.A.C.P.. Philadelphia, Pa., was recenth- named a 
member of the advisory- board of the state department of health by Governor Arthur 
H. James. 
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Dr. Elliott P. Joslin, F.A.C.P., Boston, Mass., Dr. James A. Lyon, F.A.C.P., 
Washington, D. C., and Dr. Allen K. Krause, F.A.C.P., Baltimore, Md., were recently 
elected to membership in the Medical Council, Veterans’ Administration. 


Dr. Virgil P. W. Sydenstricker, F.A.C.P., Augusta, Ga., has been awarded a 
grant of $6,000 by the Markle Foundation to continue his studies on pellagra. Dr. 
Sydenstricker is a professor of medicine at the University of Georgia School of 
Medicine. 


Dr. Leonard G. Rowntree, F.A.C.P., Philadelphia, Pa., delivered the Roger Morris 
Memorial Lecture for 1940 at the University of Cincinnati College of Medicine on 
March 25. The subject of his address was “ The Suprarenal Gland and Its Diseases.” 


Dr. George R. Herrmann, F.A.C.P., Galveston, Texas, was elected secretary of 
the Texas Club of Internal Medicine at the annual meeting in Dallas in February. 


Dr. Thomas N. Spessard (Associate), Norfolk, Va., was elected president of the 
Neuropsychiatric Society of Virginia at the annual meeting in Richmond, February 7. 


Eighth American Scientific Congress 

The Eighth American Scientific Congress will be held in Washington, D. C., 
from May 10 to 18, 1940, under the auspices of the Government of the United States. 
An invitation on behalf of the President has been extended to the Governments of the 
American Republics members of the Pan American Union to participate in the forth- 
coming meeting, which is held in connection with the celebration of the fiftieth anni- 
versary of the founding of the Pan American Union. 

The Congress will be divided into eleven sections covering the fields of the vari- 
ous sciences, law and education. 

Section V will be devoted to Public Health and Medicine. The program of this 
section will include sessions devoted to the following topics : education in public health 
and medicine; nutrition; tuberculosis; chemotherapy; heart disease; cancer; tropical 
and other diseases of current interest. 

There will be arranged a visit to the National Institute of Health with opportunity 
to observe current investigations in many fields. 

The Surgeon General has expressed the hope that there will be a large attendance 
at the Congress from the members of the American College of Physicians. 
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DR. AUSTEN FOX RIGGS 

Dr. Austen Fox Riggs died in Stockbridge, Massachusetts, on March 5, 
1940. Dr. Riggs graduated from Harvard with the degree of A.B. in 1898. 
He obtained his medical degree in 1902 from the College of Physicians and 
Surgeons of Columbia University and then served for two years as interne 
in medicine in the Presbyterian Hospital, New York. 

In 1904 he became associated with Professor Walter B. James in the 
practice of general medicine but in 1907 he developed pulmonary tubercu- 
losis. It demonstrates the calibre of the man that he converted this tragic 
interruption of a brilliant medical career into a stepping stone by which he 
later achieved eminence in his later chosen specialty of neuropsychiatry. 

Advised that a city career was undesirable he retired to the country at 
Stockbridge and there built up his health and at the same time a private prac- 
tice in the treatment of functional nervous disorders and also became one 
of the leading citizens of that charming New England village. 

His extraordinary and hitherto unrecognized qualifications for this type 
of medical practice soon brought to him both success and professional repu- 
tation and by 1919 he had gathered support for the fulfillment of his dream 
to establish an institution which would serve to widen the scope of his activ- 
ities and particularly to make available to patients of moderate means the 
advantages of the system of treatment and reeducation which he had de- 
veloped. So in that year, The Austen Riggs Foundation was established at 
Stockbridge, with Dr. Riggs as its Founder and Medical Director. 

This institution, quite unique in its character, has continued under his 
direction ever since with increasing prestige and usefulness, not only to the 
large number of patients who there have sought help, but also to the medical 
profession. Stockbridge became a center for postgraduate education in this 
branch of medicine and many are the physicians who during these years have 
been thoroughly trained there or have been to some degree affected by its 
influence. This Foundation is a monument not only to Dr. Riggs’ rare pro- 
fessional attainments but also to his executive ability and his unusual qualities 
of leadership. 

That Dr. Riggs’ capacities could not be confined to a small village and 
were recognized and deeply appreciated by the outside profession is evidenced 
by the fact that since 1919 and up to the time of his death he was Consulting 
Psychiatrist to the Sharan Connecticut Hospital, to the House of Mercy, 
Pittsfield, Massachusetts, to the Indian iMountain School, Lakeville, Con- 
necticut, to Vassal' College where he was also Lecturer and to AVilliams 
College. 

Since 1922 he has been Clinical Professor of Neurolog}' in the College 
of Ph 3 'sicians and Surgeons of Columbia University. 
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In 1937 the honorary degree of Sc.D. was conferred upon him by Wil- 
liams College. 

He was a member of many Boards and Medical Societies, among them 
The American College of Physicians, The American Board of Psychiatry 
and Neurology, The American Psychiatric Association, The New York 
Academy of Medicine, The National Committee of Mental Hygiene and the 
Massachusetts Society for Mental Hygiene of which he was a member of the 
Board of Directors. 

He was the author of several books and also of numerous articles in 
medical periodicals dealing with his specialty. 

Dr. Riggs has made a great contribution to American medicine. His 
chosen field is a very difficult one. He cultivated it with a saneness and 
common sense for which not all workers in this branch of medicine are not- 
able. A thorough student, he was conversant with all the various theories 
and practices of others, but he possessed the judgment to discard the unsound 
and to avoid the fads and fancies. 

He developed a system quite his own, logical, understandable, and prac- 
tically successful, which will leave a permanent impress upon the practice of 
psychiatry, and hundreds of his patients rise and call him blessed for what he 
has done for them. 

Dr. Riggs’ record of achievement would have been impossible had it not 
been for his unusual personality. He was dynamic but sympathetic; force- 
ful but understanding. Appreciative as he was of the innumerable motiva- 
tions of human behavior he was resourceful in unravelling the tangled skeins 
and in weaving a new pattern for the conduct of life. He possessed a rare 
personal charm which added affection to the respect which his patients had 
for him. This gave him great power which he exercised with restraint and 
circumspection. 

In his family and in his wide circle of devoted friends he was loved to an 
extent beyond the reach of ordinary men. 

He was a rare person. His going has left a gap which cannot be filled. 

James Alexander Miller 

DR. JAMES CARPINTER COBEY 

Dr. James Carpinter Cobey, aged 65, died suddenly in Los Angeles, Cali- 
fornia on January 29, 1940 of coronary thrombosis. 

He was born in Charles County, Maryland, November 4, 1874. His 
early education was in the public schools and at Durham Academy. His 
medical training was obtained at the College of Physicians and Surgeons in 
Baltimore, Maryland. Following graduation he spent some months on the 
staff at the Hospital for the Insane at Catsonville, Maryland. He came to 
Frostburg in the fall of 1896 and devoted his time to the practice of medicine 
and surgery. 
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Dr. Cobey was a member and former president of the Allegbany-Garrett 
County Medical Society. He was also a member of the Medico-Chirurgical 
Faculty of Maryland arid of the American Medical Association and an Asso- 
ciate of the American College of Physicians. He was a member of the staff 
of the Miners Hospital, Frostburg. 

During the World War, Dr. Cobey served in the medical corps first at 
Fort Oglethorpe and later at the Staten Island Hospital resigning his com- 
mission as captain in May of 1919. He remained a member of the Medical 
Reserve Corps. 

His fraternal affiliations included the Elks and the Knights of Pythias. 
He was a member of the board of Directors of Frostburg National Bank and 
was a life long member of St. John’s Episcopal church and for many years 
served as a vestryman. 

Dr. Cobey and his famih' were always active and leaders in civic activities 
and gave large contributions to all charitable organizations and undertakings. 
He enjoyed a ver)- large practice in this community. 

Funeral services were held in Frostburg on February 3, 1940 with burial 
in the Arlington National Cemetar}^ on February 5, 1940. He will be 
greatly missed by hfs patients and his many friends in the profession. 

W. O. McLane 

DR. WALTER W. BOARDMAN 

On February 11, 1940, Dr. Boardman succumbed to a long, chronic ill- 
ness that had confined him to bed for several weeks before the end came. 
Walter Whitney Boardman was born December 9, 1883, in Oakland, Cali- 
fornia. He graduated from the University of California at Berkeley, Cali- 
fornia, in 1906, entering Cooper Medical College in San Francisco the same 
year, and obtaining his medical degree at this institution in 1909. Follow- 
ing graduation he served as an interne in the Lane Hospital, part of Cooper 
Medical School. During the years 1910 to 1912 he was an assistant in 
Roentgenology and House Officer at the Johns Hopkins Hospital. In 1912 
on returning to San Francisco, Dr. Boardman was appointed to the staff of 
the Stanford University Medical School in charge of the Department of 
Roentgenology. During the next few years he worked faithfully in this 
field, but during the World War enlisted in the Navy as a First Lieutenant. 
On his return to San Francisco at the close of the War lie accepted a clinical 
appointment in Internal Medicine at Stanford University Medical School, 
becoming interested in the field of gastro-enterolog>L In 1925 he became 
an Associate Clinical Professor of Medicine and later was advanced to Clini- 
cal Professor. In 1928 Dr. Boardman became a “ Fellow ” of the College 
and later became a diplomate of the American Board of Internal Medicine. 

He was a member of the San Francisco County Medical Society, the Cali- 
fornia State Medical Society and the American Medical Association. Fie 
had served as Vice-President and President of the California Academy of 
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Medicine, was a member of the Pacific Coast Interurban Society and the 
American Gastro-Enterological Association. 

His contributions to leading medical journals were numerous and of 
distinct merit. As an Internist and Consultant, Dr. Boardman stood high 
in this community, but his ability and zeal were only a portion of his success- 
ful attributes, for he had a kindly personality and friendly quality that in- 
spired patients and associates and made lasting friends. Plis death came 
at a time when he was at the height of his career and when his help and 
advice in his County Medical Society were'often requested and much prized. 

Ernest H. Falconer, M.D., F.A.C.P. 

Governor for Northern California 

DR. JOSHUA M. VAN COTT 

Dr. Joshua Marsden Van Cott was born in Brooklyn, N. Y., June 12, 
1861, and died February 8, 1940. 

Dr. Van Cott received his degree of Doctor of Medicine from the Long 
Island College Hospital Medical School in 1885. In 1887 he became Path- 
ologist at the Long Island College Hospital and was retained in that capacity 
until 1924. He also taught Pathology, Bacteriology and Clinical Medicine 
there until 1917. He had been a Pathology student at the Koch Labora- 
tories in Berlin, Germany, and continued his work in that field through his 
association with the Long Island College Hospital, where, in 1914, he became 
Professor Emeritus of Patholog)' and Clinical Medicine at the Medical 
School. He was also a Trustee of the Hospital. In connection with his 
work in Pathology he returned to Berlin in 1891 to obtain for use in this 
country the tuberculin serum discovered by Dr. Robert Koch. 

Dr. Van Cott had been President of the Professional Staff of the Brook- 
lyn Hospital since 1930 and was President of the Board of Trustees of the 
Hoagland Laboratories attached to the Long Island College Hospital. He 
became an Attending Physician at the Brooklyn Hospital in 1910, Chief At- 
tending Physician seven years later, and Senior Physician in 1925. He was 
also a Consulting Physician at the Kings County, St. John’s, Wyckoff 
Heights and the Methodist Hospitals. He was Chairman of Public Health 
and Education of the New York State Medical Society, 1912-1924 and 
Vice-President of the same Society, 1927-1928. He had been President of 
the Kings County Medical Society in 1909, and in 1913 served on the Ad- 
visory Committee of the New York Board of Health. He was a founder 
of the Associated Physicians of Long Island, Member of the New York 
Academy of Medicine, the New York Pathological Society, the American 
Medical Association, and had been a Fellow of the American College of 
Physicians since 1916. He leaves a widow, the former Miss Evelyn 
Shattuck. 

Charles F. Tenney, M.D., F.A.C.P., 

Governor for Eastern New York 
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THE EFFECT OF SPECIFIC AGENTS EXTRACTED 
FROM SOIL MICROORGANISMS UPON 
EXPERIMENTAL BACTERIAL 
INFECTIONS 


B)' Rene J. Dubos, New York, N. Y. 


Organic matter does not accumulate in nature; it rapidly becomes the 
prey of countless species of microdrganisms which break it down, stepwise, 
to carbon dioxide, water, ammonia, and mineral salts. It is known more- 
over that, under natural conditions, each one of these microbial species is 
adapted to the performance of a limited, well-defined biochemical task. It 
seems certain, therefore, that one can find in nature microorganisms selec- 
tively adapted to the decomposition of almost every conceivable type of 
organic compound.® 

Like all living cells, microorganisms carry out their biochemical function 
through the agency of enzymes and other catalysts. In many cases these 
catalysts can be extracted in an active form from the microbial cells which 
produce them, and they are often found to exhibit a remarkable specificity 
with reference to the type of reaction which they can bring about. Because 
of their cellular origin, microbial catalysts are able to operate under physio- 
logical conditions (pH, temperature, etc.) and this property together with 
their specificity, renders them ideal reagents for the analysis of biological 
problems. It is apparent, therefore, that one can select from microbial life 
a great variety of specific, physiological reagents, which should find many 
applications in the problems of medicine.®’ 

During the past few years, this point of view has found its application in 
the isolation from soil of new bacterial species, which produce specific 
catalysts selectivelv adapted to the study of some biochemical and im- 
munological problems.®’ "®’ '' The present report deals with two types 

of reagents which were extracted from various species of soil bacteria and 
which, by entirel}’' different mechanisms, protect experimental animals against 
certain bacterial infections. 
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Bacterial Enzymes Which Decompose the Capsular Polysaccharides of 
Virulent Pneumococci. It is well known that the capsular polysaccharides 
of encapsulated pneumococci determine the serological specificity and con- 
dition the virulence of these organisms. The specific antibodies present in 
the sera of animals immunized with encapsulated pneumococci of the dif- 
ferent types, afford protection against pneumococcus infections because of 
their ability to react with the polysaccharides which constitute the bacterial 
capsules.^’ ■“ It will be shown in the following discussion that enzymes 
capable of decomposing the capsular substances of pneumococci can also 
protect experimental animals against infection with these organisms. 

As far as is known, the capsular polysaccharides of pneumococci are 
not decomposed by enzymes of animal or plant origin, nor are they attacked 
by common species of bacteria, actinomyces or molds. It was possible, 
however, to isolate from soil a new bacterial species, a sporulating bacillus, 
which hydrolyzes the specific polysaccharide of Type III pneumococcus.’^^ 
From cultures of this soil bacillus, one can extract a soluble enzyme wliich 
hydrolyzes this specific carbohydrate and which robs it at the same 

time of its serological activity; the enzyme is extraordinarily specific in its 
action against the polysaccharide of pneumococci of Type III and in particu- 
lar has been found inactive against all the other bacterial polysaccharides so 
far tested.* 

The addition of active enzyme to nutrient media does not inhibit the 
growth or cause the lysis of pneumococci; however, pneumococci of Type 
III, when cultivated in media containing the specific enzyme, appear deprived 
of their capsules and fail to agglutinate in specific antiserum of the homo- 
logous type. That the function of elaborating the type-specific substance is 
not destroyed by the enzyme, however, is shown by the fact that pneumo- 
cocci so treated continue to produce the capsular polysaccharide, when trans- 
ferred to a medium devoid of the active hydrolyzing agent. These two 
facts, namely, the decomposition of the isolated specific carbohydrate and 
the destruction of the capsule, without interference with the essential meta- 
bolic functions of the pneumococcus cells, indicate that the active principle is 
directed against this single, specific substance — the capsular polysaccharide — 
and not against the cell as a whole.** 

Enzymes capable of attacking the capsular polysaccharides of other pneu- 
mococcus types have now been obtained from different strains of soil bac- 
teria."^’ ■*’ ■*’ Several of these enzymes exhibit a remarkable specificity 
and can even differentiate between polysaccharides which give cross-reactions 
in immune antisera. For instance, the polysaccharide of gum acacia which 
reacts in Type III pneumococcus antiserum is not affected by the enzyme 
which hydrolyzes the Type III polysaccharide.** Even more striking is the 
difference between the two enzymes attacking the polysaccharides of Type 
III and Type VIII pneumococcus. Both these substances are composed of 
glucose and glucuronic acid in different ratios, and because of this chemical 
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relationship, they exhibit a certain amount of cross reaction in immune 
sera On the contrary, the bacterial enzymes developed against each one 
of the polysaccharides fail to attack the other in other words, the enzymes 
are even more specific than are the antibodies obtained by immunization of 
experimental animals with the capsular antigens of pneumococci. 

Not only are the bacterial polysaccharidases capable of decomposing the 
capsular substances in vitro, but they also exhibit the same activity in vivo. 
In fact, they can protect experimental animals against infection with virulent 
pneumococci. In view of the specificity which the enzymes exhibit in vitro, 
it was to be expected that the protection induced in experimental animals 
would exhibit a specificity determined by the chemical nature of the polysac- 
charide of the particular pneumococcus type used for infection.®- It is 

shown in table 1 for instance, that the enzyme which decomposes the Type 

Table I 


Specificity of the Protective Action of Type III Enzyme 
(Reprinted from the Journal of Experimental Medicine) 


Infecting 
dose of 

Pneumococcus 

Enzyme (Lot 4-a) 0.5 c.c. 

No enzyme 

Pneumococcus 
Type I 

Pneumococcus 
Type II 

Pneumococcus 
Type III 

Virulence controls 

Type I 

Type II 

Type III 

cx. 

0.1 

1 

1 

S 


1 



0.01 

— 

— 

S 






0.001 

— 


S 

1 

1 



0.0001 

D20 

D34 

S 






0.00001 

D24 

D34 

S 

D22 

D36 

D34 

0.000001 

D34 

D34 

S 

D34 

D36 

D34 

0.0000001 


~ 


D34 

D20 

D72 


S = survived. 

p = Death of animal; the numeral indicates the number of hours before death, or the time 
at which the animal was found dead. 

— = Not done. 

Ill capsular substance can protect mice against infection with 1,000,000 fatal 
doses of pneumococci of this type, but is entirely ineffective against pneu- 
mococci of Types I and II. The same enzyme exhibits also a curative effect 
on the dermal infection of rabbits caused by Type III pneumococci.^®- 
Following the injection of the enzyme in suitable amounts into infected rab- 
bits, the blood stream becomes free of bacteria, the focal area of infection 
becomes sterilized and the disease process ceases. The enzyme also exerts a 
favorable influence upon experimental pneumonia produced in monkeys of 
the M. cynomologos species with Type III pneumococci. Treatment was 
followed by cessation of spread of the pneumonic lesion, sterilization of the 
blood, and early recovery except in animals in which the severity of the dis- 
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ease was extreme. Whereas in the untreated animals a high incidence of 
empyema and pericarditis was observed, suppurative complications were ap- 
parently prevented by adequate enzyme therapy.^® 

The mechanism of the protection so induced has been revealed by a study 
of the peritoneal exudate of mice during the course of infection with Type 
III pneumococci.® As could be expected, the peritoneal exudate of the un- 
treated mice showed numerous encapsulated pneumococci free in the fluid 
and the number of encapsulated bacteria increased as the infection pro- 
gressed. In contrast to this, the pneumococci in the enzyme-treated animals 
were already found to be devoid of capsules two hours after treatment. At 
the end of four hours, the treated animals showed only a few decapsulated 
cells outside of the leukocytes although many bacteria were present in the 
phagocytic cells. It is obvious, therefore, that the protective action of the 
enzyme lies in its capacity to decompose the capsular substance of the in- 
fectious agent, and thus to render the latter susceptible to phagocytosis 
(figures 1, 2, 3, 4). 

An understanding of this mechanism makes clear the therapeutic limita- 
tions of the enzyme. This reagent only initiates a process which has to be 
completed by the phagocytic cells of the infected host. When, however, the 
disease process is of extreme severity and the entire cellular mechanism of 
the body is markedly depressed, the animal may no longer possess the ca- 
pacity to dispose of the organisms rendered vulnerable by the specific action 
of the enzyme. 

A Selective Bactericidal Agent Extracted from Cultures of a Sporulating 
Bacillus. As stated in the introduction, one can discover in nature micro- 
organisms capable of decomposing almost every conceivable .type of organic 
substance. It appeared possible that there also exist microorganisms cap- 
able of attacking not only soluble, isolated compounds, but even the intact liv- 


Fig. 1. Photomicrograph of a stained preparation of the peritoneal exudate of a mouse 
2 hours after the intraperitoneal injection of 0.01 c.c. of virulent culture of Type III pneu- 
mococcus. The bacteria show well-defined capsules and no evidence of phagocytosis is seen. 
Many polymorphonuclear and a moderate number of mononuclear leukocytes are present. 
Gram stain. X 1000. Courtesy of the Journal of Experimental Medicine. 

Fig. 2. Photomicrograph of a corresponding preparation of the exudate of a mouse 2 
hours after receiving the same amount of culture together with 0.5 c.c. of a preparation of 
the specific enzyme. The bacteria are devoid of capsules. Polymorphonuclear leukocytes 
predominate and phagocytosis is evident. Gram stain. X 1000. Courtesy of the Journal of 
Experimental Medicine. 

Fig. 3. Photomicrograph of a stained film of the peritoneal exudate of a mouse 4 hours 
after injection with 0.01 c.c. of culture alone. The bacteria are increased in number, en- 
capsulated, and extracellular. The cellular elements are polymorphonuclear and mono- 
nuclear leukocytes in about equal numbers. Gram stain. X 1000. Courtesy of the Journal 
of Experimental Medicine. 

Fig. 4. Photomicrograph of a corresponding preparation of the exudate of a mouse 4 
hours after receiving the same amount of culture together with O.S c.c. of a preparation of the 
specific enzyme. Marked phagocytosis has occurred and only an occasional organism is seen 
outside the accumulated leukocytes, nearly all of which are of the polymorphonuclear type. 
Gram stain. X 1000. Courtesy of the Journal of Experimental Medicine. 

(Differences in the density of the backgrounds of figures 1-4 are due to the use of color 
screens in the photographic reproductions.^ This technic, however, alters none of the essential 
details observed in the original microscopic preparations.) 
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ing cells of other, unrelated microbial species. Specifically, it was attempted 
to discover soil microorganisms that could attack the living cells of Gram 
positive cocci. To achieve this end, suspensions of living pneumococci, 
streptococci and staphylococci were added to a soil mixture which was main- 
tained at neutral reactions under aerobic conditions, in the hope that there 
would develop in the soil sample a microbial flora antagonistic to the Gram 
positive cocci. In fact, it was possible to isolate from this soil preparation 
an aerobic sporulating bacillus, belonging to the vast group typified by Bacil- 
his mesentericits, which produces a soluble principle extremely toxic for 
Gram positive bacteria.® 

This bactericidal principle is abundantly produced when the soil bacillus 
is grown under strict aerobic conditions in certain peptone media; it can be 
obtained in solution in an active form free of the bacterial cells which pro- 
duce it. In fact, several different substances, which all have in common 
a marked selective bactericidal effect for Gram positive bacteria, have been 
obtained in solution from peptone cultures of the same bacillus; it is likely 
that these different active substances are breakdown products of a common 
mother substance, and result from the manipulations inherent to the technics 
of extraction and purification. In any case, these different substances ex- 
hibit different physiological activities, and their nature and properties will be 
considered separately. 

The bactericidal agent is very soluble in alcohol, acetone, and dioxane. 
It can be obtained in solution by extraction of an acid precipitate (pH 4.7) 
of the culture of the soil bacillus with any one of these organic solvents. 
The bactericidal material is on the contrary very insoluble in ether and in 
aqueous media; it can be precipitated from the alcoholic solution by diluting 
the latter with large volumes of aqueous saline. The precipitate can be 
desiccated and carries the bactericidal activity of the original culture.^® 

The material thus obtained is free of protein. It can be further purified 
by differential fractionation in alcohol-ether mixtures. The bactericidal 
material can thus be collected in two fractions: (1) material insoluble in a 
mixture of one volume of alcohol and fifteen volumes of ether, and (2) 
material soluble in the same mixture but insoluble in pure ether."®’ ®® 

From fraction (1) there were isolated by crystallization from alcohol 
two crystalline acidic substances which have been designated graminic acid 
and gramidinic acid. Acetone solutions of fraction (2) have yielded a 
crystalline neutral substance which has been named gramicidin. The com- 
plete chemical structure of these substances is as yet unknown. It can be 
stated at this time, however, that ail of them consist largely of amino acids, 
probably combined as polypeptides. Gramicidin, which has been most care- 
fully studied, has a molecular Aveight of about 1400 and contains 2—3 trypto- 
phane residues per molecule; a large percentage of the other amino acids 
appear to be present in the d- (so-called unnatural) form; gramicidin also 
contains an aliphatic fatty acid, but neither free acid nor basic group (figures 

5, 6). 
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As Stated above, graminic acid, gramidinic acid and gramicidin are en- 
dowed Avith bactericidal activity; 0.005 to 0.01 mg. of these substances is 
sufficient to kill in vitro 10® pneumococci, or group A streptococci, in two 



Fig. 5. Photomicrograph of crystals of gramicidin. X 225. 
(Reproduced '-by courtesy of Dr. R. D. Hotchkiss) 


hours at 37° C. Still smaller amounts inhibit the growth of Gram positive 
bacteria in nutrient broth. This is particularly striking in the case of pneu- 
mococci which fail to grow in broth containing a dilution of 1 : 1,000,000 - 
000 of the active substance.^® ’ ’ ’ 
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Not only pneumococci and streptococci but also other Gram positive 
organisms such as staphylococci, diphtheria and diphtheroid bacilli, and 
sporulating bacilli are rapidly killed by the same bactericidal principle, al- 
though the amount of the agent required varies slightly from one bacterial 



Fig. 6. Photomicrograph of crystals of graminic acid. X 320. 
(Reproduced by courtesy of Dr. R. D. Hotchkiss) 


species to another. On the contrary, the Gram negative bacilli are resistant 
to graminic acid, gramidinic acid and gramicidin. Recent experiments have 
established that gonococci and meningococci are more resistant than the 
Gram positive organisms but more susceptible than the Gram negative bacilli ; 
it is of interest to point out in this respect that, although meningococci and 
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gonococci react negatively to the Gram stain, they are very different in other 
respects from the Gram negative bacilli. 

The standard test used for estimating the activity in vivo of the prepara- 
tions of bactericidal substance has consisted in determining the minimal 
amount of substance which, when injected intraperitoneally within 30 min- 
utes after infection, will protect mice against 10,000 fatal doses of Type I 
pneumococci. 

In spite of the great bactericidal activity which graminic and gramidinic 
acid exhibit in vitro, these substances appear to be ineffective in vivo. On 
the contrary, one single dose of 0.001 to 0.002 mg. of gramicidin, injected 
into the peritoneal cavity, is capable of protecting mice against 10,000 fatal 
doses of pneumococci or hemolytic streptococci. The material has been 
found equally effective against infection with five different types of pneumo- 
coccus, 11 types of Group A streptococcus and three strains of Group C 
streptococcus; other types were not tried (table 2). 


Table II 

Protective Action of Crystalline Fractions of Bactericidal Agent 
(All mice infected with 10,000 fatal doses of Type I Pneumococcus) 


Material 

Amount 

Number of 
mice 

Result 

Graminic acid 

mg. 

0.016 

! 3 

D40 

D44 

D68 

Graminic acid 

0.008 

3 

D40 

D40 

D48 

Graminic acid 

0.004 

3 

D40 

D40 

D40 

Graminic acid 

0.002 

3 

D40 

D96 

D96 

Graminic acid 

0 

3 

D24 

D40 

D40 

Gramicidin 

0.010 

3 

S 

S 

S 

Gramicidin 

0.005 

3 

S 

S 

S 

Gramicidin 

0.002 

3 

D61 

D114 

S 

Gramicidin 

0.001 

3 

D45 

D46 

s 

Gramicidin 

0 

3 

D27 

D27 

D32 


S = Survival. 

D = Death; the numeral indicates number of hours after infection. 


By using larger doses of the bactericidal agent and repeating the treat- 
ment on three consecutive days, it has been possible to protect mice against 
1,000,000 fatal doses of pneumococcus and to cure mice of a well established 
infection, even when treatment was administered 6, 12, and 17 hours after 
injection of the infective dose.’^’ 

The results which have just been reported demonstrate that gramicidin, 
when injected into the peritoneal cavity in mice, is very effective against in- 
fection with pneumococci and streptococci. However, the same substance 
when injected intravenously, subcutaneously, or intramuscularly, fails to 
protect mice against infection with the same organisms. Gramicidin is very 
insoluble in aqueous media and it is possible that it fails to diffuse and reach 
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the different foci of infection. This fact may account in part for its failure 
to act when injected at a site remote from the infected area. 

In any case, it is obvious that the insolubility of the material in aqueous 
media is a great handicap both for experimental studies and for possible use 
in therapy. It has been recently found that a number of dispersing agents 
(such as sulphonated and sulphated oils) permit the substance to remain in 
solution in water even in the presence of electrolytes ; ox bile also acts as a 
particularly effective dispersing agent, 2 c.c. being sufficient to maintain 
10 mg. of gramicidin in solution. 

Furthermore, it has been possible to extract from cultures of the soil 
organism which produces gramicidin a form of this substance which is com- 
pletely soluble in water, without the help of dispersing agent. This soluble 
fraction is obtained by clarifying an autolysate of the peptone culture by 
centrifugation and filtration through a Berkefeld candle; the clear filtrate is 
then adjusted to pH 4.7 and the precipitate separated by centrifugation. 
This precipitate is again soluble in saline at neutral reactions ; it gives the 
usual protein tests and exhibits marked bactericidal activity. When injected 
by the intraperitoneal route, 0.2 mg. is sufficient to protect mice against 10,- 
000 fatal doses of pneumococci. Moreover, in a number of instances, it has 
been possible to cure mice of pneumococcus peritonitis and septicemia by the 
subcutaneous injection of 2.0 mg. of the same water soluble fraction. The 
methods of preparation of this new material and the technic of administra- 
tion to experimental animals have not yet been perfected, so that the results 
of subcutaneous treatment are still very irregular; they are, however, un- 
equivocal and show that it is possible to extract from cultures of the soil 
bacillus a form of the bactericidal substance which is more effective in vivo 
than the crystalline material described under the name gramicidin. 

Much remains to be learned about the physiological activity of these sub- 
stances, both upon the bacterial cells and in the mammalian organism. It 
has been shown that the bactericidal principle in its different forms (graniinic 
acid, gramidinic acid, gramicidin, and the new water soluble fraction) inter- 
feres with some of the essential metabolic functions of the susceptible bac- 
terial species.® It is also known that gramicidin exhibits a marked toxicity 
for mice, rabbits, and dogs when administered by the intravenous route, 
3 mg./kg. being sufficient to kill a dog within 48 to 72 hours.^* Any at- 
tempt to express the toxicity of the material in terms of its therapeutic 
efficacy would be misleading at the present time. It must be remembered 
in this respect that practically all the successful protection tests to date have 
involved the intraperitoneal treatment of pneumococcus and streptococcus 
peritonitis in mice ; gramicidin has proved ineffective when administered by 
the intravenous, intramuscular, or subcutaneous route. The few successful 
results obtained by the subcutaneous administration of the new water soluble 
fraction are too preliminary and have been too irregular, to warrant gen- 
eralization. 
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Discussion 

• It may be worth while to contrast again the mechanisms whereby the two 
types of microbial reagents which have been considered in the present report, 
protect experimental animals against bacterial infections. 

The first group of reagents was obtained by isolating from soil, micro- 
organisms capable of multipl3dng in solutions of the capsular polysaccharides 
of the different types of pneumococci. Cultures of these bacilli have 
yielded soluble enzymes, each one of which hydrolyzes one of the specific 
polysaccharides. Not only do the polysaccharidases decompose the soluble, 
isolated polysaccharides, but they also destroy the capsules which surround 
the virulent pneumococci, and protect animals against pneumococcus infec- 
tions ; these reactions are highly specific, the specificity being determined by 
the chemical nature of the polysaccharide which constitutes the capsule of the 
particular type of pneumococcus under consideration. The enzymes are 
neither bacteriolytic nor bactericidal; by destroying the protective capsular 
material of the pneumococci, they merely render them susceptible to the 
phagocytic action of the cells of the infected host. 

In some respects, therefore, the polysaccharidases exert upon the in- 
fectious process an influence similar to that exerted by the specific anti- 
pneumococcus sera. Both types of agents prepare the encapsulated bacteria 
for phagocytosis, the antibodies by specific sensitization, the enzymes by the 
progress of decapsulation. In the former instance, the reaction is an im- 
munological one whereby the capsular material is altered by union with the 
type specific antibod}'; in the latter case, the reaction is an enzymatic one 
which results in the actual decomposition of the polysaccharides. Neither 
the enzymes nor the specific antibodies are by themselves bactericidal or 
bacteriolytic, yet each, by reacting specifically rvith the capsular substances, 
exposes the virulent organisms to the phagocytic action of the body tissues. 

Gramicidin, the other protective agent described in the present paper, has 
also been extracted from a sporulating soil bacillus, but does not appear to 
belong to the class of enzymes. It should rather be considered as a true anti- 
septic, minute concentrations of which inhibit the growth of the susceptible 
species in nutrient media, whereas higher concentrations exert an actual 
killing effect. It is likely therefore that the protective action induced in vivo 
by this new agent can be explained, in part at least, in terms of its bacterio- 
static and bactericidal effect upon the susceptible bacteria. 

Whereas the specific enzymes, like the specific antibodies, act upon a 
product of the bacterial cell, namely the capsular polysaccharide, the new 
bactericidal agent probably interferes with some essential metabolic function 
of the invading microorganisms; in this respect, the mechanism of its pro- 
tective action presents some analogy with that exerted by the sulfanilamide 
group of drugs, which do not affect the capsular substances of pneumococci, 
but only inhibit the growth of the bacterial cells. 

Gramicidin protects mice against infection with pneumococci, strepto- 
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cocci, and staphylococci, all bacterial species which are susceptible to it. in 
vitro, and appears therefore to be entirely unspecific in its action. It must 
be emphasized again, however, that gramicidin is ineffective against Gram 
negative bacilli and for example fails to protect mice against infection with 
Klebsiella pneumoniae. 

It can be said, therefore, that the new bactericidal agent exhibits a spe- 
cificity of a peculiar order, one which is correlated with the staining char- 
acteristics of the bacterial cells. Since the staining properties are necessarily 
conditioned by chemical and physical characters of cellular structure, it is 
perhaps permissible to state that the specificity of the bactericidal agent is 
related to some unidentified structural difference between the Gram positive 
and the Gram negative cells. An analysis of the mechanism of the bacteri- 
cidal action may therefore reveal important facts concerning cellular struc- 
ture, and this knowledge in turn will suggest new avenues of approach to the 
problems of antisepsis. It is also of obvious importance to establish what 
are the chemical differences between graminic acid and gramicidin which 
determine that only the latter is active in vivo, whereas both are equally 
active in vitro ; this knowledge may give us a clue as to the mechanism which 
allows an antiseptic to remain active in the presence of animal tissues, and 
suggest technics for the synthesis of new chemotherapeutic agents. 

It is permissible to hope also that one will eventually discover in nature 
microorganisms capable of attacking other types of pathogens, or their toxic 
principles. By extracting from cultures of the soil organisms the active 
antibacterial or antitoxic principles, then determining their nature and the 
mechanism of their action, the bacteriologist and the chemist may discover 
new compounds, and new technics for the development of chemotherapy on a 
rational basis. 
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THE COMPARATIVE EFFECTIVENESS AND TOX- 
ICITY OF SULFATHIAZOLE AND SULFA- 
PYRIDINE IN PNEUMOCOCCIC 
PNEUMONIA * 

By Harrison F. Flippin, M.D., Leon Schwartz, M.D., and 
S. Brandt Rose, M.D.,f Philadelphia, Pennsylvania 

Following the discovery that sulfapyridine was an effective agent in 
treating experimental and clinical infections due to the pneumococcus, chemo- 
therapy of pneumococcic pneumonia has received widespread attention dur- 
ing the past two years. Within this time numerous ^ clinical reports un- 
questionably have established the therapeutic effectiveness of sulfapyridine in 
pneumonia. However, it is generally recognized tliat sulfapyridine therapy 
is not ideal because nausea and vomiting often interfere with adequate treat- 
ment. Furthermore, serious toxic manifestations, such as blood dyscrasias 
and renal complications, may occur. 

Within recent months there has become available a new sulfanilamide 
derivative, sulfathiazole,:}; which we have used in the treatment of patients 
suffering with pneumococcic pneumonia at the Philadelphia General Hos- 
pital. Sulfathiazole, 2-(p-aminobenzenesulfonamido) thiazole, synthesized 
by Fosbinder and Walter ■ and Lott and Bergeim,® is the thiazole analogue 
of sulfapyridine. -The therapeutic effectiveness of sulfathiazole against ex- 
perimental pneumococcic infections has been investigated by McKee, Rake, 
Creep, and Van Dyke * and found to be equal to that of sulfapyridine. 
V an Dyke, Creep, Rake and McKee ® showed that sulfathiazole administered 
to mice with their food was no more toxic than sulfapyridine when the dose 
was kept at therapeutic levels. 

In a recent report® observations on the pharmacology and toxicology of 
sulfathiazole in man were discussed. It was found that sulfathiazole was 
absorbed more rapidly than sulfapyridine from the gastrointestinal tract and 
was excreted more rapidly in the urine. Following the intravenous admin- 
istration of sodium sulfathiazole recovery of the drug in urine was prac- 
tically quantitative. Absorption of sodium sulfathiazole by rectum was 
sloAV and only 10 per cent was found in the urine within 24 hours. 

The purpose of the present report is to compare the therapeutic effective- 
ness and toxicity of sulfathiazole and sulfapyridine in the treatment of pneu- 
mococcic pneumonia. 

* Read before the American College of Physicians, Cleveland, April 3, 1940. 

fWith the collaboration of Jefferson H. Clark, M. D., and John G. Reinhold, Ph.D. 

From the Committee for the Study of Pneumonia, Philadelphia General Hospital. 

tWe are indebted to Dr. George A. Harrop, Squibb Institute for Medical Research, 
New Brunswick, New Jersey, for the sulfathiazole used in this study. 
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Selection of Cases 

From the beginning of this study (November, 1939) the medical serv- 
ices * in the hospital were divided into two therapeutic groups, so that ap- 
proximately an equal number of pneumonia patients received sulfathiazole 
or sulfapyridine. During this period of five months 152 patients were 
treated with sulfathiazole and 162 patients with sulfapyridine. In this re- 
port, our observations on the first hundred patients from each therapeutic 
group are presented. Of the 200 patients, 19 (10 sulfathiazole, 9 sulfapyri- 
dine) received specific antipneumococcus serum y in addition to chemo- 
therapy. 

Diagnosis 

The diagnosis of pneumonia was established by the clinical history and 
the findings on physical examination. When indicated, the diagnosis was 
confirmed by roentgen studies. A specific pneumococcus type was recovered 
from the sputum or blood stream in all patients. Blood cultures were taken 
in 95 per cent of the cases, but some of these were not obtained until a few 
hours after treatment had been started. Repeated blood counts and urin- 
alyses were made in all patients. Determinations of free and total drug in 
the blood were made in all patients receiving sulfathiazole and in most of 
of those treated with sulfapyridine. Other laboratoi-y studies were made 
as indicated. 


Sulfathiazole Dosage 


Except in a few patients treated at the beginning of this study we em- 
ployed the following dose schedule; An initial 3 gm. dose by mouth was 
repeated in four hours, then followed by 1 gm. every four hours. Several 
extremely ill patients were given three initial doses of 3 gm. each at four 
hour intervals. Dosage on this scale maintained an average concentration of 
free sulfathiazole of about 5 mg. per cent.® Treatment was continued until 
the temperature remained normal for 48 hours along with evidence of clinical 
improvement. In general, the total dosage was 25 to 40 gm., depending on 
the physical and laboratory findings in each case. Sodium citrate (or po- 
tassium citrate) in an amount equal to that of sulfathiazole was given with 
each dose of the drug. In certain instances, when a rapid elevation of the 
blood level of the drug was desired a 5 per cent solution of sulfathiazole 
sodium (0.06 gm. per kilogram of body weight), was administered, as a 
supplement to oral therapy. One intravenous dose was usually sufficient to 
raise tlie blood level of free sulfathiazole to 8 to 10 mg. per 100 c.c. 


*We wish to express our thanks to the following Chiefs of Service for the clinical fa 
ahties they have given us for this study : Dr. R. S. Boles, Dr. H. D. Tumn Dr T TCIpi'n 
Dr. D. W. Kramer, Dr. S. A. Loewenberg, Dr. D. Riesman, Dr. W. E. Robertson Dr H w’ 
Schaffer, Dr. T. G, Schnabel, and Dr. R. G. Torrey. i^ooertson. Dr. H. W. 

t The sulfapyridine and serum used in this study were supplied by the Pennsvlvam'n 
Department of Health, Pneumonia Control. i , ‘e irennsjuania Mate 
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SULFAPYRIDINE DoSAGE 

The initial dose was 3 gm. by mouth, followed by 1 gm. every four 
hours until the required total dosage had been given. A total of 25 to 35 
gm. was usually sufficient. As with sulfathiazole therapy the drug was 
given until the temperature had remained normal for 48 hours and satis- 
factory clinical improvement was noted. Sodium bicarbonate was given, in 
an amount equal to that of the drug, to most patients with each dose of 
sulfapyridine. Sulfapyridine sodium, 5 per cent solution (0.06 gm. per 
kilogram of body weight) was administered in conjunction with oral therapy 
when indicated. With sulfathiazole or sulfapyridine therapy at least 2500 
c.c. of fluid were given during each 24 hour period. 

Table I 


Distribution of Types, Bacteriemia, and Mortality Rates 


Type 

1 

Sulfathiazole Treated 

Sulfapyridine Treated 

1 

All Cases 

! 

Bacteriemic 

Cases 

All Cases 

Bacteriemic 

Cases 

Number 1 

1 

Died 

Number 

Died 



Number 

Died 

I 

17 

2 


1 

23 

3 

3 

- - 

II 1 

6 

1 1 


1 

2 

1 

— 

— 

III 

25 

4 


1 

22 

6 

3 

3 

IV 

8 

1 


1 

4 

— 

— 

— 

V 

S 

' 


— 

8 

1 

1 

1 

VI 

4 

1 

1 1 

— 

3 

— 

— 

— 

VII 

9 

— 

' 

— 

6 

1 

2 

1 

VIII 

3 

1 


— 

7 

— 

— 

— 

IX 

1 

— 

— 

— 

1 

1 


— 

X 

1 

— 

— 

— 

3 


1 

— 

XI 

1 

1 

— 

— 

1 


— 

— 

XII 

1 

— 

1 

— 

2 


— 

— 

XIII 

1 

— 

— 

— 

1 


— 

1 

XIV 

9 

1 

2 

— 

4 

1 

1 

1 

XV 

— 

— 

— 

1 

2 

1 

— 


XVI 

2 

— 

— 


1 

— 

— 

— 

XVII 

— 

— 

— 

— 

2 

1 

1 

1 

XVIII 

2 

— 

— 

— 

3 


1 

' 

XIX 

3 

1 

— 

— 

1 


1 

— 

XX 

— 

— 

— 

— 

2 


— 

— 

XXII 

— 

— 

— 

— 

2 


1 

— 

XXV 

1 

— 

— 

— 

— 


— 

— 

XXVIII 

1 

— 

— 

1 — 

I 


— 

— 

XXXI 

1 

— 

— 

1 

— 


— 



Total 

100 

12 

13 

4 

100 

15 

11 

6 

Mortality Per Cent 

12.0 

30.8 

15.0 

54.5 

Corrected Mortal- 



. 






ITY Per Cent * 

7.4 

10.0 

1 11.4 

1 

37.5 


* Does not include 9 patients (5 sulfathiazole and 4 sulfapyridine) who died in less than 
24 hours after admission; 6 of these cases had bacteriemia (3 sulfathiazole and 3 sulfapyridine). 
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Serum Dosage 

When sulfathiazole or sulfapyridine had apparently failed to bring about 
the expected clinical response within 36 to 48 hours the patient was usually 
given specific serum in addition. The usual preliminary sensitivity tests, 
conjunctival and intradfTrmal, were alwa^^s performed. If these were nega- 
tive after 20 minutes, further intravenous testing with undiluted serum (1 
c.c.) was carried out. After waiting 70 minutes for possible untoward 


Table II 

Analysis of Fatal Cases t 
Sulfathiazole 



I 

Day of 
Disease 

Type 

Blood 

No. 

of 

Total 

Total 

Remarks 

No. . 


Treat- 

Cul- 

ture 

In- 

Drug 

Serum 


■ 

ment 

Begun 


volved 




yrs. : 
1 

yrs. 

37 

2 

I 

Neg. 

2 

gin. 

18 

units 

100,000 

Jaundice (ict. index 250 u.), anuria 




(B.U.N. 130 mg. %) and delirium 









tremens on_adm._ Autopsy: Acute 
toxic necrosis of liver, cholemic ne- 









phrosis, lobar pneumonia. 

2* 

42 

7 

I 

Pos. 

2 

3 



Moribund on adm., died in 8 hrs. Au- 








topsy: Lobar pneumonia. 

3 

29 

5 

II 

Pos. 

3 

30 

320,000 

No response to R. Autopsy: Em- 

4 

77 

4 

III 

Neg. 

1 

12 



Diabetes mellitus, cardiac decompen- 







sation. No autopsy. 

5* 

30 

6 

III 

Neg. 

2 

3 



Moribund on adm., died in 6 hrs. Au- 







topsy: Lobar pneumonia, toxic de- 
gen. of adrenals. 



6 

77 

3 

III 

Neg. 

3 

13 

100,000 

Cardiac decompensation. Autopsy: 






Broncho-pneumonia, cardiac hyper- 
trophy, portal cirrhosis. 




7* 

47 

10 

III 

Pos. 

2 

9 

— 

Moribund on adm., died in 10 hrs. Au- 







topsy: Lobar pneumonia, luetic aor- 
titis. 



8* 

42 

5 

IV 

Pos. 

2 

9 

1 

Moribund on adm., died in 18 hrs. 







Autopsy: Lobar pneumonia. 

psJ 

■ 62 

3 

VI 

Neg. 

2 

6 


Moribund on adm., died in 15 hrs. 






Autopsy: Bronchopneumonia, acute 
coronary occlusion with myocardial 












infarction. 

10 

76 

4 

VIII 

Neg. 

2 

50 

100,000 

Responded to combined therapj'. T. 








normal for 72 hrs. before death.' 
Cardiac decompensation. No au- 
topsy. 



11 

52 

3 

XI 

Neg. 

1 

15 

— . 

Transferred from surgery. Projective 









vomiting. Intestinal obstruc.? X- 
ray: Lobar consolidation. No au- 









topsy. 

12 

4C 

) 3 

XIV 

Neg. 

1 

22 


Sputum typing delayed. No response 
to drug. Autopsy: Lobar pneu- 
monia, nephrosclerosis, cardiac hy- 
pertrophy. 


* Patient died within 24 hours after admission. 

t Autopsy performed by members of the staff of Pathology of the Laboratories; chief 
Dr. H. M. Dixon. 
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Table II — Continued 
Sulfapyridine 




Day of 
Disease 
Treat- 
ment 
Begun 

Type 

Blood 

Cul- 

ture 

No. 

of 

Lobes 

In- 

volved 

Total 

Drug 

1 

i 

Total 

Serum 

Remarks 

yrs. 

yrs. 





1 

gm. 

units 

Moribund on adm., died in 28 hrs. No 
autopsy. 

1 

78 

6 

I 

Neg. 

, 1 

7 

— 

? 

49 

3 

, 1 

1 

Neg. 

2 

16 

— 

Responded to E. Sudden death. No 
autopsy. 

3* 

55 

9 

1 

I 

Neg. 

1 

4 


Moribund on adm., died in 14 hrs. 
Autopsy; Lobar pneumonia, cardiac 
hypertrophy. 

4 

67 

i 2 ' 

1 

! 

1 

III 

Neg. 

1 1 

1 

1 

50 


Normal T. for 5 days before death. 
Cardiac decompensation. Autopsy: 
Broncho-pneumonia, cardiac hyper- 
trophy. 

5* 

50 

8 

III 1 

1 

Pos. 

1 

3 

1 

Moribund on adm., died in 6 hrs. Au- 
topsy; Lobar pneumonia with ab- 
scess, toxic nephrosis. 

Moribund on adm., died in 21 hrs. 
Autopsy: Lobar pneumonia, portal 
cirrhosis. 

6* 

42 

I 14t 

III 

1 

Pos. 

3 

4 


7 

50 

3 

HI 

Neg. 

1 

15 

100,000 

No response to R. Autopsy: Lobar 
pneumonia, marked coronary scle- 
rosis, cardiac fibrosis and nephro- 
sclerosis. 

8 

64 

2 

III 

Neg. 

2 

13 

- — 

Responded to R. Sudden death in 38 
hours. No autopsy. 


49 

5 

1 

III 

1 

Pos. 

1 

6 


Moribund on adm., died in 18 hrs. 
Autopsy: Lobar pneumonia, cardiac 
hypertrophy and toxic degeneration 
of adrenals. 

10 

66 

1 

3 

V 

Pos. 

1 

26 

600,000 

No response to R. Alcoholism. Au- 
topsy : Lobar pneumonia and nephro- 
sclerosis. 

11 

42 

8t 

VII 

Pos. 

1 

15 

1 

100,000 

No response to R. Alcoholism, car- 
diac decompensation. No autopsy. 

12 

42 

6 

IX 

Neg. 

3 

26 


Responded to R. Normal T. for 36 
hrs. before death. Autopsy: Lobar 
pneumonia, cardiac hypertrophy, ne- 
phrosclerosis. 

13 

32 

1 

XIV 

Pos. 

1 

15 


Before adm. jumped from third 
story window. Broken arm, frac- 
tured skull? Alcoholism. Moribund 
throughout hospitalization. No au- 
topsy. 

14 

40 

2 

XV 

0 


24 


Responded to R. Normal T. for 6 
days before death. Cardiac decom- 
pensation. Autopsy; Lobar pneu- 
monia, cardiac hypertrophy, mitral 
stenosis. 

15 

69 

8t 

XVII 

Neg. 


25 

1 


Cardiac decompensation. Autopsy; 
Broncho-pneumonia, bronchogenic 
ca. rectal carcinoma, cardiac hyper- 
1 trophy. 


reactions, and if none were detected, the patient was given an initial dose of 
100,000 units of undiluted serum intravenously followed by further sero- 
therapy when necessary. 
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Therapeutic Results 

The results of treatment in the two therapeutic groups are shown in 
table 1. Of the patients treated with sulfathiazole, 12 died. In the 
sulfapyridine treated group there were 15 deaths. Patients who were mori- 
bund on admission and died within 24 hours were included in both thera- 
peutic groups, although they did not provide a fair trial for either drug. 
Five such patients were treated with sulfathiazole and four with sulfa- 
pyridine. If these cases are excluded the corrected mortality becomes 7.4 
per cent and 11.4 per cent for the sulfathiazole and sulfapyridine treated 
groups respectively. 

Table III 

Mortality According to Race and Sex 


Race 

Sex 

Sulfathiazole Treated 

Sulfapyridine Treated 

Number 

Died 

Mortality % 

Number 

Died 

1 

Mortality % 

White 

Male 

37 

6 

16.2 

45 

8 

17.8 


Female 

23 

2 

8.7 

27 

4 

14.8 

Negro 

Male 

29 

3 

10.3 

23 

3 

13.0 


Female 

11 

1 

9.1 

5 




Table IV 

Mortality According to Age Groups 


Age Group 
Years 

Sulfathiazole Treated 

Sulfapyridine Treated 

Number 

Died 

! Mortality % ! 

Number 

Died 

Mortality % 

12-19 

11 

_ 



7 



1 

20-29 

20 

t 1 

1 5.0 

10 

— 

i 

30-39 

17 

2 

11.8 

19 

1 

5.3 

40-49 

23 

4 

17.4 

25 

6 

23.0 

50-59 

13 

1 

7.7 

20 

3 

15.0 

60-69 

9 

1 

11.1 

14 

4 

28.6 

70 and over 

7 

3 

1 

42.9 

5 

' 1 

1 

20.0 


Thirteen patients with bacteriemia were treated with sulfathiazole and 
four of these died. If the three bacteriemic patients dying within 24 hours 
are excluded the corrected mortality in this subgroup is 10.0 per cent. In 
the sulfapyridine treated group, 6 of the 1 1 bacteriemic patients died, and 
if the three 24 hour cases are excluded the corrected mortality becomes 37.5 
per cent. ^ In both therapeutic groups the unusually high incidence of Type 
III infection has probably raised the mortality (tables 1 and 2). However, 
of the 10 fatal Type III patients 4 were 24 hour deaths (2 sulfathiazole, 2 
sulfapyridine). Therefore, 'the corrected mortality values are less affected 
by the high incidence of this type of infection. 
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In tables 3 and 4 the distribution of cases according to sex, race, and 
age groups is given with the mortality per cent. In general, these factors 
are comparable in the two therapeutic groups. Table 5 shows the incidence 
of mortality in relation to the day of disease when treatment was begun. 
Although a greater number of sulfathiazole patients were treated during the 
first three days of the disease, this does not appear to have had a decided 
influence on the comparative mortality rates of the two therapeutic groups. 
Of the 12 fatal cases treated with sulfathiazole, seven patients were treated 
after the third day of the disease and four of the deaths occurred within 24 
hours after admission. In the sulfapyridine treated group eight of the 15 
deaths occurred in patients treated after the third day of the disease and 
five of this number died in less than 24 hours after admission. 

Table V 


Mortality in Relation to Day of Disease on Which Treatment Was Begun 


Day of Disease When 
Treatment Begun 

^ Sulfathiazole Treated 

Sulfapyridine Treated 

Number 

Deaths 

Number 

Deaths 

1 

13 


3 

1 

2 

24 

1 

21 

3 

3 

21 

3 

19 

3 

4 

14 

3 

19 

0 

5 

12 

2 

14 

1 

6 

4 

1 

9 

2 

7 

6 

1 

S 


7-1- 

j 

6 

1 

10 j 

5 


Influence of Treatment on the Course of the Disease 

Table 6 shows the effect of treatment on the temperature in the two 
therapeutic groups (all deaths excluded). A critical drop in temperature 
occurred within 24 hours in 50 per cent of the patients treated with sul- 
fathiazole, as compared to 65.8 per cent of the patients in the sulfapyridine 
treated group. At the end of 48 hours 88.6 per cent of the patients re- 
ceiving sulfathiazole showed a critical drop in temperature compared with 
95 per cent of the patients treated with sulfapyridine. The temperature fell 
to normal, within 24 hours, in only 6.8 per cent of the patients in the 
sulfathiazole treated group and in 21.2 per cent of the patients receiving 
sulfapyridine. Within 48 hours normal temperatures occurred in 45.4 
per cent and 70.6 per cent of patients in the sulfathiazole and sulfapyridine 
groups respectively. A secondary rise in temperature occurred in 18 pa- 
tients (6 sulfathiazole, 6.8 per cent; 12 sulfapyridine, 14.1 per cent) and 
these usually required further drug therapy. Cases in which a diagnosis of 
drug fever was made are not included in this group. The average number 
of hospital days for patients in each therapeutic group is practically the 
same, 13.2 days. Not included in the latter group are all deaths and 27 
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Table VI 


Effect of Treatment on Temperature and Hospital Stay 


Critical Fall in Temperature * 

Sulfathiazole Treated 

Sulfapyridine Treated 

Number 

per cent 

Number 

per cent 

Within 24 hours 

44 

50.01 

[88.6 

56 


Within 48 hours 

34 

38.6J 

25 

29.4r^- 

Within 72 hours 

7 

8.0 


2 

2.4 

Over 72 hours 

3 

3.4 


2 

2.4 

Temperature at normal level * 

Within 24 hours 

6 

6.81 

[ 45.4 

18 

2F2\7o g 

Within 48 hours 

34 

38.6j 

42 

49.4/'^-'^ 

Within 72 hours 

20 

22.8 


14 

16.5 

Over 72 hours 

28 

31.8 


11 

12.9 

Secondary Rise in Temperature (above 
99° F.) ♦ 

6 

6.8 


12 

1 

14.1 

Average Stav in Hospital f 

13.22 days 


13.21 days 


* All deaths excluded. 

t Not included in this group are all deaths and patients kept in hospital for further study 
and treatment of accompanying conditions. 


patients (12 sulfathiazole, 15 sulfapyridine) who remained in the hospital 
for various conditions (empyema, paresis, diabetes mellitus, heart disease, 
etc. ) . 

As mentioned above, type specific serum was used in addition to chemo- 
therapy in the treatment of 19 patients. The results are shown in table 7. 

Table VII 


Chemotherapy Plus Serotherapy in 19 Cases 
Distribution of Types, Bacleriemia, and Mortality 



Sulfathiazole Treated 

Sulfapyridine Treated 

Type 

All Cases 

Bacteriemia Cases 

All Cases 

Bacteriemia Cases 


Number 

Died 

Number 

j 

Died 

Number ! 

Died \ 

Number 

Died 

I 

11 

III 

IV 

V 
VII 

VIII 

XIV 

XVIII 

1 

2 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

2 

1 

1 

2 

1 

1 

1 

1 

2 

1 

2 

' 1 

1 

Total 

10 

4 

3 

1 i 

1 

9 

3 

5 

2 
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Of the 10 cases in the siilfathi azole-serum treated group, four died. In the 
sulfapyridine-serum treated group of nine patients, three died. This group 
of 19 patients included eight bacterieniias, with three deaths. 

In every instance that serum was used we were of the opinion that drug 
treatment had apparently failed to bring about the expected clinical response 
within 36 to 48 hours. We realize that the value of combined therapy is 
questionable at present, but until sufficient data are presented to prove it 
definitely less effective than chemotherapy alone we feel justified in the com- 
bined use of serum and drug in selected cases. It is our impression that the 
administration of serum was a deciding factor in the recovery of several 
patients. 

Complications 

The incidence of complications (table 8) in both therapeutic groups was 
small and comparable. Massive pleural effusion occurred in three patients 
treated with sulfathiazole and in two patients receiving sulfapyridine. 
Empyema was present in only three patients, once in the sulfathiazole 

Table VIII 

Incidence of Complications (200 cases) 

Sulfathiazole treated Sulfapyridine treated 


Complications Incidence per cent Incidence per cent 


Massive effusion 3.0 2.0 

Empyema 1.0 2.0 

Phlebitis — 1.0 

Metastatic abscess 1.0 — 


treated group and twice in patients treated with sulfapyridine. One patient 
in the sulfapyridine group developed phlebitis and one patient in the sulfa- 
thiazole group suffered a metastatic abscess of the lower abdominal wall 
which was successfully drained. 

Toxic Reactions 

The most frequent untoward effects of both drugs (table 9) were nausea 
and vomiting. Both symptoms appeared usually during the first 24 hours 
of treatment. The vomiting associated with sulfathiazole therapy was un- 
like the severe and persistent vomiting caused by sulfapyridine; it was mild 
and infrequent and was marked by absence of severe nausea between attacks. 
In four patients receiving sulfapyridine it was necessary to discontinue ther- 
apy because of severe vomiting. In no case did nausea or vomiting necessi- 
tate discontinuance of sulfathiazole therapy. It is noteworthy that of the 
20 cases of vomiting in the sulfathiazole series fully 13 of these (mild vomit- 
ing) vomited only once or twice during the entire course of therapy. 

Microscopic hematuria was detected in six patients receiving sulfathiazole 
and ten patients treated with sulfapyridine. Gross hematuria was observed 
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in only one instance, in a sulfapyridine treated case. No cases of anuria or 
renal pain were noted in either group. After treatment with sulfathiazole 
or sulfapyridine, crystals, presumably of these drup, have occasionally been 
observed in the urine. A study of the comparative efifect of sulfathiazole 
and sulfapyridine on the kidney is in progress and the findings will be re- 
ported at a later date. However, our observations at this time suggest that 
although there is a rather frequent reduction in kidney function during treat- 
ment with these chemotherapeutic agents, the efifect appears to be transient. 
A return to normal even before cessation of therapy usually occurs. Never- 
theless, the possibility of serious renal damage from sulfapyridine, and prob- 
ably from sulfathiazole, must be borne in mind in the light of experimental 
and clinical reports.’'’ 

Table IX 

Incidence of Toxic Reactions (200 cases) 


Sulfathiazole Sulfapyridine 

Toxic Reactions Incidence % Incidence % 


Nausea 


25.0 

84.0 

Vomiting * 

Mild 

13.0 

12.0 


Moderate 

7.0 

40.0 


Severe 

0.0 

4.0 


Total 

20.0 

56.0 

Hematuria 

Microscopic 

6.0 

10.0 


Gross 

0.0 

1.0 


Total 

6.0 

11.0 

Dermatitis. . . . 


4.0 

2.0 

Drug fever? . . . 


2.0 

4.0 

Psychosis?. . . . 


4.0 

7.0 


* Includes 15 patients (8 sulfathiazole, 7 sulfapyridine) who were vomiting before treatment 
was started. Mild — less than three times; Moderate — three or more times; Severe — necessi- 
tated stopping drug. 

Dermatitis, apparently caused by the administration of these drugs, was 
noted in four patients (two were maculopapular and two were urticarial) 
receiving sulfathiazole and in two patients (maculopapular) treated with 
sulfapyridine. One patient, treated with sulfathiazole, not included in this 
series, showed a mild conjunctivitis associated with a drug rash. 

The question of drug fever is difficult to evaluate in pneumonia patients, 
although six cases (two sulfathiazole, four sulfapyridine) apparently showed 
this condition. Likewise, psychosis is difficult to attribute to the use of 
chemical agents in an acutely febrile disease such as pneumonia. However, 
we have encountered 11 patients (four sulfathiazole, seven sulfapyridine) 
whose symptoms appeared to be due to the drug. 

Repeated blood studies failed to show any evidence of a marked reduc- 
tion in hemoglobin, red blood cell or white blood cell counts. There were 
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no cases of hemolytic anemia or agranulocytosis in either therapeutic group; 
However, in the majority of cases the white blood cell count tended to drop 
during the first 48 hours coincident with the drop in temperature in both 
groups. The red cell count and hemoglobin likewise fell in a number of 
cases, but in view of the marked dehydration of most of our patients on 
admission it has been difficult to evaluate this apparent secondary anemia. 

Because of the nature of the disease process, no attempt was made to 
evaluate the production of cyanosis in either therapeutic group. This con- 
dition was comparatively infrequent. 

Comment 

In view of our experience thus far, sulfathiazole and sulfapyridine appear 
to be equally effective in the treatment of pneumococcal pneumonia. The 
mortality of 12 per cent (corrected to 7.4 per cent) in the group of 100 
sulfathiazole patients and of 15 per cent (corrected to 11.4 per cent) in the 
comparable sulfapyridine series compares favorably with the previous mor- 
tality rate of approximately 35 per cent at the Philadelphia General Hos- 
pital in the years preceding the use of these chemotherapeutic agents. 

As evidenced by the critical fall in temperature within 24 hours sulfa- 
pyridine appeared to be the faster acting drug, although at the end of 72 
hours the effect of both drugs on the temperature was practically the same. 
With either drug the drop in temperature was usually accompanied by a 
corresponding subjective and objective improvement of the patient. Sig- 
nificantly, the average stay in the hospital was the same in both therapeutic 
groups, 13.2 days. 

The incidence of complications was very low in this series of 200 cases 
and was approximately the same in both the sulfathiazole and sulfapyridine 
treated patients. 

Nausea and vomiting, which are so distressing and often troublesome 
with the administration of sulfapyridine, were much less marked in fre- 
quency and severity in the sulfathiazole group. Also, there was some evi- 
dence that other toxic manifestations of sulfathiazole were less severe. 

At this time we are of the opinion that serum is indicated in selected 
patients who fail to respond to chemotherapy within 36 to 48 hours. 

Summary 

1. Sulfathiazole was given to 100 patients with typed pneumococcal 
pneumonia and a comparable series of 100 patients were treated with sulfa- 
pyridine. 

2. There were 12 deaths in the sulfathiazole series, five of which were 
hospitalized for less than 24 hours (corrected mortality 7.4 per cent). In 
the sulfapyridine series there were 15 deaths, four of which were hospitalized 
for less than 24 hours (corrected mortality 11.4 per cent). 
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3. Sulfapyridme brings the temperature down somewhat more rapidly 
than sulfathiazole, although the average number of hospital days for the 
two therapeutic groups was the same, 13.2 days. 

4. The severity and frequency of nausea and vomiting in the sulfa- 
thiazole treated patients was much less than in those patients receiving sulfa- 
pyridine. Other toxic manifestations were approximately equal in the two 
groups and were not severe. 

We wish to acknowledge the technical assistance of Miss Beatrice Doak who was detailed 
for this and related studies on pneumonia by the Pennsylvania State Department of Health, 
Pneumonia Control. 
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STUDIES IN MUCOUS MEMBRANE HYPERSENSI- 
TIVENESS. IV. THE ALLERGIC REACTION IN 
THE PASSIVELY SENSITIZED MUCOUS 
MEMBRANES OF THE ILEUM AND 
COLON IN HUMANS 

By Irving Gray, M.D., F.A.C.P., Max Harten, M.D., and 
Matthew Waezer, M.D., Brooklyn, New York 

In a previous communication ^ the allergic reactions, occurring in the 
passively sensitized mucous membranes of the stomach, ileum and colon of 
the Rhesus monkey, were described. Edema, hyperemia and increase in the 
secretion of mucus characterized all of these reactions. In these features, 
the reactions in the mucous membranes of the monkey were very similar 
to those which had been observed in the passively sensitized mucous mem- 
brane of the rectum in humans." 

The present communication deals with allergic reactions occurring in the 
passively, locally sensitized mucous membranes of the ileum and colon in 
Intmans. These studies were made on two non-atopic individuals who gave 
the following histories : 

Patient X was a male, aged 52, who had been operated upon in June 1936 for a 
carcinoma of the rectosigmoid portion of the colon. A preliminary transverse colos- 
tomy was followed by a resection of the involved bowel with primary anastomosis. 
The mucous membrane of the colostomy at the time of the present studies (April 
1937) showed a moderate amount of congestion. 

Patient Y was a male, aged 22, who had been operated upon in March 1937, for a 
perforating, non-suppurative terminal ileitis. A two-stage Mikulicz operation had 
been performed. The patient presented an exteriorized ileo-colostomy. The mucous 
membranes of the ileum and colon at the time of the present investigations appeared 
normal except for a slight amount of congestion. 

Technic 

For the study of the allergic reactions in the human ileum and colon the 
authors employed a technic very similar to that which they had previously 
used in their investigations on the human rectal mucous membrane." The 
first step of the procedure consisted of the sensitization of the mucous mem- 
branes of the exposed colon and ileum to peanut protein by the intramucpsal 
injections of a human serum containing atopic reagin antibodies for peanut. 
After an interval, varying from 24 to 36 hours, peanut antigen u'^as fed to 
the patients on a fasting stomach. Within several minutes an inflammatory 
reaction developed at each of the sensitized mucous membrane sites indicating 
the entrance of unaltered peanut protein into the circulation. The reactions 

* Received for publication May 4, 1939. 

From the Division of Allergy, Jewish Hospital of Brooklyn, N. Y. 

Read at Semi-Annual Meeting, Division of Allergy, Jewish Hospital of Brooklyn, Nov. 
22, 1937. Published in abstract Jr. Allergy, 1938, ix, 394. 
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of the mucous membranes at the sites of sensitization were the result of the 
union of the circulating peanut antigen with the reagin antibodies to peanut, 
which had been injected into the mucosa and had remained fixed in these 
areas. 

A. Passive local sensitis:ation of the mucous membrane of the ileum and 
colon. 

1. Sensitising Serum: The choice of a peanut serum for sensitization 
purposes was accidental and was determined by the circumstance that a suit- 
able serum of this type happened to be available at the time. It was obtained 
from an asthmatic patient who manifested an unusually strong cutaneous 
reaction to a skin test with peanut antigen. This serum showed a very high 
titer for reagin antibodies to peanut antigen (1 to 1024 by the dilution 
method of Coca and Grove ®). It was used in a dilution of 1 to 10 for sen- 
sitizing the mucous membranes in order to prevent the development of a too 
severe allergic reaction in these tissues. 

2. Sites of Sensitization: The mucous membrane of the colon in patient 
X was sensitized about two or three inches from the skin edge of the colos- 
tomy. In patient Y, the mucous membranes of both the ileum and the colon 
were sensitized from one and one-half to two inches from the skin edge. 
In both subjects cutaneous sites on the arm were also sensitized with the 
peanut serum for purposes of control and comparison. When the same 
subject was used repeatedly for different experiments, care was exercised 
to use different areas of mucous membrane for sensitization. 

3. Technic of Sensitization: All nuts and similar antigens were excluded 
from the subject’s diet for the duration of the experiment, beginning 24 
hours previous to the sensitizing injection. About 0.05 c.c. of a 1 :10 dilu- 
tion of the sensitizing serum was injected into each mucous membrane site. 
A 27 gauge needle was employed for this purpose. The procedure was not 
accompanied by any subjective symptoms and was not followed by any 
bleeding. 

B. Administration of the Protein Meal. 

From 24 to 96 hours after sensitization, the allergic reaction in the bowel 
was induced by one of the following procedures: (1) Oral administration of 
the antigen. (2) Introduction of the antigen through a catheter into the 
lumen of the exposed bowel. (3) Direct application of the antigen on a 
cotton applicator to the sensitized site of the mucous membrane. The anti- 
gen was administered in the form of a peanut “ milk,” made by dissolving 
10 grams of raw ground peanuts in 30 c.c. of water, to which was added one 
gram of sugar and 0.05 c.c. of oil of cloves. 

The details of some of the most important experiments are presented 
herewith in chronological order. 
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Studies Performed on Patient X with Colostomy 

The allergic reaction induced by oral administration of the antigen. 

Experiment 1. April 1, 1937. 10:00 a.m. A site on the mucous membrane of 
the colon and a cutaneous site on the arm are sensitized to peanut by injections of 
0.05 c.c. of human serum, containing peanut antibodies, according to the technic de- 
scribed above. 

April 3, 1937. 9 :4S a.m. The peanut meal is administered orally. 9 :50 a.m. 
The sensitized mucous membrane site is becoming pale and there is an increase 
in the secretion of mucus over this area. 9:53 a.m. The pallor over the sen- 
sitized site is pronounced. It is surrounded by a zone of pink erythema. The re- 
mainder of the exposed bowel retains its original congested appearance. 9:55 a.m. 
The affected area of mucous membrane appears pale pink, is edematous, and presents 
an oozing surface. It has lost its normal granular appearance. It appears tense and 
there is an absence of the normal mucous membrane folds. The increase in the secre- 
tion of mucus is marked. 9 :56 a.m. The patient reports the onset of pruritus at the 
sensitized cutaneous site on the arm at this time. This is followed within the next 
four minutes by the complete development of a large wheal and a surrounding ery- 
thema which completely cover the sensitized area. 10 :00 a.m. A prominent, tense, 
crescent-shaped, pale, edematous area now covers the sensitized site on the mucous 
membrane of the colon. Marked secretion of mucus continues from this surface. 
10 :10 a.m. Edema at the sensitized mucous membrane site is still pronounced and the 
oozing of mucus continues. 10:14 a.m. The reaction at the mucous membrane site 
shows signs of subsiding. The mucous membrane folds are beginning to reappear. 
10 :20 a.m. The edema is rapidly diminishing but the outline of the crescent-shaped 
edematous area is still clearly visible. 10:25 a.m. The pinkish pallor of the affected 
site is disappearing. This area still appears tense and feels slightly indurated. 10 :30 
a.m. The edema is gradually subsiding. 10:40 a.m. The mucous membrane at the 
sensitized area is slowly regaining its normal granular markings. Some edema is still 
present. 11:00 a.m. A slight amount of edema may still be detected at the mucous 
membrane site. 11 :12 a.m. The patient reports a recurrence of the pruritus at the 
cutaneous site on the arm and of the skin in the region of the colostomy. This symp- 
tom is mild and transient. 11:20 a.m. Except for a slight degree of edema, the 
mucous membrane at the sensitized site is almost normal in appearance. Folds are 
now present in the mucous membrane and its color is approaching that of the sur- 
rounding bowel. 11 :45 a.m. A slight amount of edema is still detectable at the site 
of the reaction. Otherwise the bowel is practically normal. 

Experiment II. The allergic reaction induced by the introduction of the antigen 
into the exposed lumen of the colon. 

April 21, 1937. 9:00 a.m. A site on the mucous membrane of the colon and a 
cutaneous site on the arm are sensitized according to the technic described above. 

April 25, 1937. 10:47 a.m. A rubber catheter is inserted through the colostomy 
opening into the lumen of the gut for a distance of about 5 inches. Five cubic centi- 
meters of peanut “ milk ” are then introduced, through the catheter, directly into the 
lumen of the bowel. 10 :51 a.m. The subject reports the onset of pruritus at the 
sensitized cutaneous site on the arm. Within two minutes a large wheal and sur- 
rounding erythema develop at this site. 10:52 a.m. Pallor and edema are evident 
at the sensitized mucous membrane site of the colon. 10:56 a.m. The edema of the 
colon site is marked. The normal mucous membrane folds are absent. The area 
appears tense. The increase in the secretion of mucus is pronounced. 10:56 to 11 :30 
a.m. The reaction develops in a manner similar to that described in Experiment I. 
11 :30 a.m. The reaction at the mucous membrane site is beginning to subside. 12:05 
a.m. A slight amount of edema is still visible. 
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Experiment III. The allergic reaction induced by the direct application of the 

antigen to the sensitized area- of the mucous membrane. 

May 3, 1937. 2:00 p.m. A site on the mucous membrane of the colon and a 
cutaneo4 site on the arm are sensitized according to the technic previously described. 

May 5, 1937. S :00 p.m. A cotton applicator is dipped into the peanut “ milk ” 
and brushed lightly across the sensitized mucous membrane site of the colon. 5 :05 
p.m. The subject reports the onset of pruritus at the sensitized cutaneous site on the 
arm. This is followed by the appearance of erythema at this area within the next 
minute and by the onset of wheal formation a minute later. 5 :05 p.m. A small bleb 
is present on the surface of the sensitized mucous membrane site of the colon. 5 :07 
p.m. The mucous membrane site is pale and edematous. 5:11 p.m. Edema and 
hypersecretion of mucus are pronounced in the affected area of mucous membrane. 
From this point on the reaction continues to develop in a manner similar to that 
described in the previous experiments. 


■ Studies Performed on Patient Y with Ileo-Colostomy 


Experiment IV. The allergic reaction induced by the oral administration of the 
antigen. 

May 3, 1937. 2 :00 p.m. A cutaneous site on tlie arm and mucous membrane 
sites on both the ileum and the colon are sensitized according to the technic described 
above. 

May 5, 1937. 4:50 p.m. The peanut meal is taken orally. 4:54 p.m. The sub- 
ject notes a transitory burning sensation in the region of the ileo-colostomy. This 
disappears within one minute. 4:55 p.m. An erytliema accompanied by pruritus is 
noted at the sensitized cutaneous site on the arm. Within 4 minutes a large wheal 
surrounded by erythema develops in this area. 4 :56 p.m. A small bleb, surrounded 
by pale mucous membrane is present at the sensitized mucous membrane site of the 
ileum. The colon mucous membrane site remains unchanged at this time. 4 .’58 p.m. 
The pallor over the ileum site is spreading. Pallor is also beginning to develop at the 
colon site. Both mucous membrane sites now show definite edema and hypersecretion 
of mucus. 5 :03 p.m. Both the ileum and colon sites are pale, markedly edematous 
and protrude several millimeters above the level of the contiguous bowel. The nor- 
mal mucous membrane folds are absent over these areas which are from 1.5 to 2 cm. 
in diameter (see figures 1 and 2). 5:10 p.m. The edema at both mucous membrane 


sites continues to increase. Mucous hypersecretion in these regions is still pronounced. 
5 :14 p.m. The edematous mucous membrane areas are now from 2% to 3 centimeters 
in diameter. Hyperemia has replaced the pallor at these sites. Increased mucous 
secretion still continues. From this point, the progress of the reactions is the same 
as in previous experiments. 

Experiment V. The allergic reaction induced by the introduction of the antigen 
into the joint lumen of the ileo-colostomy. 


May 10, 1937. 11 :00 a.m. Mucous membrane sites of the ileum and colon and 
a cutaneous site are sensitized according to the technic previously described. 

May 12, 1937. 12:56 p.m. Four and one-half c.c. of peanut “milk” are intro- 
duced into the joint lumen of the ileo-colostomy. 1 :00 p.m. Erythema appears at the 
sensitized cutaneous site on the arm. A large wheal and erythema, accompanied by 
pruritus, develop within the next five minutes. 1 :04 p.m. The ileum and colon sites 
show a slight pallor. A slight tenseness of the mucous membranes in these areas is 
also present. 1 :05 p.m. The sensitized mucous membrane areas of both the ileum and 
colon are markedly edematous and bulge as if inflated with air. There is a pro- 
nounced excess of mucus secretion from these surfaces. The normal mucous mem- 
brane folds over the reacting areas are obliterated by the edema. From this point 
the reactions develop m a manner similar to those described in the previous experi- 




Fig. 1 (Case Y). Normal appearance of mucous membranes of exteriorized ileo-colostomy. 

Ileostomy on left. Colostomy on right. 





Fig. 2 (Case Y) . Ileum and colon sites at height of allergic reactions. Note marked 
edema of ileum mucous membrane (left) and colon mucous membrane (right) with oblitera- 
tion of normal mucous membrane folds. Pallor and mucous hypersecretion also observed at 
this time. 
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The Allergic Reaction at the Passively Sensitized Mucous 

Membrane Sites 

Pallor of the mucous membrane and an increase in mucous secretion were 
usually the first objective signs of the allergic reaction as it developed at the 
sensitized mucous membrane sites. Within one or two minutes the develop- 
ment of edema obliterated the normal mucous membrane folds and markings. 
The edema usually reached its height within from 15 to 20 minutes and per- 
sisted for one or more hours. Although it started at the site of sensitization 
it diffused to a slight extent into the surrounding area. The pallor Avhich 
characterized the early part of the reaction was gradually replaced by hyper- 
emia. The reaction was always confined to that region of the mucous mem- 
brane which had been sensitized to the specific antigen which was admin- 
istered. 

Examination of the mucus secreted at the site of the reaction failed to 
reveal an increase in the number of eosinophiles. 

Itching and a slight burning sensation of the skin around the colostomy 
and ileo-colostomy were occasionally reported by the subjects during the 
course of the reactions. 

Discussion 

It has been shown in previous investigations that the mucous membranes 
of the eye/ nose ® and rectum * in humans and the mucous membranes of the 
stomach, ileum and colon in the Rhesus monkey ^ may be passively and 
locally sensitized by the injection of human reagin-bearing sera. In the 
present communication the writers have demonstrated that the mucous 
membranes of the ileum and colon in humans may be similarly sensitized. 

The characteristics of the allergic reaction in the passively sensitized 
mucous membranes of the ileum and colon are essentially the same as those 
observed in the sensitized mucous membranes of the stomach, ileum, and 
colon in the Rhesus monkey and as those noted in the passively sensitized 
mucous membrane of the rectum in humans. Edema, hyperemia and in- 
creased secretion of mucus are the primary features of all of these allergic 
mucous membrane reactions. 

In the present study, the allergic reactions were elicited by the oral or 
enteral administration of the antigen or by its direct application to the sen- 
sitized mucous membrane site. 

It is interesting to note that the mere touching of the mucous membrane 
with a cotton applicator, holding about 0.1 or 0.2 c.c. of peanut “milk,” 
was sufficient to induce a cutaneous reaction in from 4 to 5 minutes. From 
this incident, one may appreciate what minute amounts of absorbed antigen 
can produce severe general allergic reactions. 

After the administration of the peanut meal the allergic reactions de- 
veloped at the sensitized cutaneous sites within from 4 to 1 1 minutes and at 
the sensitized mucous membrane sites of the ileum and colon within from 5 
to 8 minutes. In four of the six experiments, the cutaneous reaction pre- 
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ceded the mucous membrane reaction in onset by from 1 to 4 minutes. The 
reactions in both regions, however, seemed to reach their maximum at about 
the same time. The fact that the mucous membrane, despite its direct con- 
tact with the antigen, did not react maximally until the antigen became gen- 
erally disseminated by way of the circulation had been previously noted by 
the authors in their rectal mucous membrane studies.^ It further empha- 
sizes the importance of the general absorption of the antigen in the produc- 
tion of localized allergic reactions of the bowel. It suggests the probability 
that the most severe crises in gastrointestinal allergy result from excitation 
of the sensitive shock tissues by the absorbed and circulating offending 
allergen. The mere application of the antigen to the sensitive wall of the 
organ does not in itself seem capable of eliciting the maximal allergic reac- 
tion of the sensitive mucous membranes. 

Conclusions 

1. The mucous membranes of the ileum and colon in humans can be 
passively and locally sensitized by the intramucosal injection of human 
reagin-bearing serum. 

2. The allergic reaction can be induced at these sensitized areas by the 
oral administration of the antigen, by its introduction into any part of the 
bowel or by its direct application locally to the sensitized mucous membrane 
sites. 

3. The allergic reaction in the passively sensitized mucous membrane of 
the ileum or colon in humans is characterized by edema, hyperemia and ex- 
cessive mucus secretion. 
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THE VISCEROSPINAL SYNDROME— A NEW CON- 
CEPT OF VISCEROMOTOR AND SENSORY 
CHANGES IN RELATION TO DE- 
RANGED SPINAL STRUC- 
TURES * 

By Neville T. Ussher, M.D., F.A.C.P., Santa Barbara, California 

New concepts in physiology are most often developed in the course of 
animal and laboratory experimentation. This thesis, however, will trace an 
apparently new development in physiological thought produced and elab- 
orated through clinical studies since 1925. 

The existence of radiation phenomena as the result of radiculitis, “ inter- 
costal neuritis,” and parietal muscle spasm due to disturbances in the region 
of the spine, is now generally accepted by clinicians,^’ ® more particularly 
by orthopedic surgeons and less universally by the internist. Two chief 
considerations have been stressed in this “radicular syndrome,” viz: (1) 
cutaneous hyperesthesia and tenderness in the distribution of the spinal 
segment involved, and (2) muscle spasm or atrophy of muscle groups in the 
somatic periphery related to this segment. To these concepts may be added 
a third or visceral component. 

It is this visceral component and its apparently unrecognized role in the 
body economy that I intend to discuss in this paper. A preliminary con- 
sideration of the subject in relation to spinal curvatures was offered in 1933 ^ 
and the term “ viscerospinal syndrome” was used to describe the physio- 
logical changes in the viscera produced by essentially the same factors as 
cause the parietal radiation phenomena. Typical cases were presented in 
which symptoms of appendicitis, gall-bladder disease, ureteral colic or other 
manifestations of visceral disease were apparently relieved by correction of 
a spinal curvature or of the associated myositis. In the main I was con- 
vinced that the variations in the visceral symptomatolog}'^ depended on the 
various spinal levels involved. Gall-bladder colic and cardiospasm, for ex- 
ample, were shown in some instances to be related to myositis in the middle 
dorsal area. Symptoms of appendicitis or pelvic inflammation were shown 
to be definitely associated Avith irritation of the lower dorsal segments. In 
these cases physiotherapy and postural correction were sufficient in most in- 
stances completely to relieve the patient of the visceral disorder. 

This concept was considered somewhat radical in that it pre-supposed 
certain efferent impulses to the viscera to be initiated by changes in the 
somatic structures in and about the vertebral column. The actual anatomical 
pathway for such impulses was denied or at least not sufficiently recognized, 
except perhaps by a few physiologists.®’ ® Since then, however, a number of 
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investigators have clearly demonstrated the possible anatomical and physio- 
logical connections between the autonomic fibers found in the skin, dorsal 
musculature and vertebral articulations on the one hand and autonomic fibers 
innervating the viscera on the other/ The pathways involved will be de- 
scribed later. 

In the preliminary report it was stressed that symptoms produced by 
visceral changes were not to be confused with hyperesthesia of the skin over 
the viscus. Intercostal neuralgia produced by osteoarthritis of the spine or 
by localized myositis near the spine related to the same cord segment was also 
a factor to be ruled out. Superficial somatic involvement of this type has 
been described by numerous writers beginning with Dejerine^ and his 
“ radicular syndrom.” Carnett ® attempted to differentiate “ parietal neural- 
gia from the intra-abdominal lesions which it simulates.” Pottenger ” has 
repeatedly demonstrated the various skeletal changes brought about by dis- 
eases of the lungs and pleura. Furthermore the detailed studies by Gunther 
and Kerr of the radicular type of pain involving the parietal portions of the 
body have focused the attention of most clinicians on the external manifes- 
tation of this radiation phenomenon. Possibly due to the failure of the above 
writers to visualize an adequate nerve pathway for a visceral involvement no 
consideration was given to this vital component. 

My aim in this presentation is to add to and elaborate upon the obser- 
vations made in the early studies of this syndrome; to correlate the whole 
by grouping the different visceral components with the related segmental 
levels of the nervous system, and to establish the syndrome as important in 
the differential diagnosis of visceral disease. 

More than 400 instances of this syndrome have been encountered. Of 
these at least 40 per cent have shown multiple manifestations of the syn- 
drome depending on the various segmental levels involved. Most of these 
patients had been treated without success by one or more physicians who 
have used the standard medical procedures. To simplify the study an 
arbitrary grouping of the segmental areas and their related viscera has been 
made. As far as possible each division is introduced by a description of 
the particular nervous mechanism involved and completed by a discussion of 
the physiological changes in the viscus under study. 

A brief picture of the fundamental principles of the pertinent neuro- 
anatomy is offered as a general introduction. This is to do away with 
repeated descriptions of the subject in each succeeding section. 

Nervous Mechanism 

It may clarify the syndrome to describe the probable nerve pathways 
involved. The apparent simplicity of their arcs makes it difficult to under- 
stand the insufficient recognition of their fundamental role. In general, 
afferent impulses from the skin, the dorsal musculature or the articulations 
of the vertebral column are relayed through the cord and emerge as efferent 
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impulses to the viscera. Possibly a more direct route exclusive of the spinal 
tracts is available but this must be determined by the physiologist. The 
afferent fibers are mainly of the somatic sensory type and carry impulses 
from such skin structures as the cutaneous blood vessels (figure 1, A), the 
secreting glands, and the erector pilae muscles.® T. he afferent impulses 
(figure 1, B) from the dorsal musculature are also somatic sensory and 
originate in the muscle spindles.^® Sympathetic efferent fibers to the muscles 
are confined in their distribution to the intramuscular blood vessels. It is 
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Fig. 1. Diagram showing chief components of viscerospinal syndrome. Suggested foci 
of irritability (“A,” “ B,” “C”) are depicted from which afferent impulses are carried to 
the cord by dorsal nerve roots. Synaptic connections are shown relaying the impulses 
through the ventral roots to the viscus by way of the viscero-efferent sympathetic network. 

not clear whether afferent impulses originate from these also.^® The third 
component of the syndrome (figure 1, C), namely the vertebral articulation, 
is richly supplied by a sympathetic network containing somatic afferent fibers. 
Impulses may originate from the peri-articular blood vessels or from the 
ligamentous attachments. Proprioceptive fibers may be considered an in- 
tegral part of this group. 

These various afferent fibers converge and probably pass into the cord 
via the dorsal nerve roots and spinal ganglia. Here short synaptic connec- 
tions allow the afferent impulses to be transmitted to efferent fibers incor- 
porated in the ventral roots of the spinal nerves. Preganglionic fibers now 
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act as the carriers through the rami commnnicantes to the sympathetic 
ganglia of the abdominal chain. New synaptic connections in these ganglia 
allow the transmission of the efferent impulses to the viscera by way of the 
postganglionic neurons. In some cases the preaortic ganglia, such as the 
coeliac or mesenteric, act as a final way point for these impulses before the 
viscus is reached. 

It must be remembered that a tremendous literature has grown up con- 
cerning the nervous pathways related to the conduction of impulses from the 
viscera. The mechanism of referred pain and changes in the skeletal struc- 
tures due to visceral disturbances has been widely discussed.^®’ It 

is not within the province of this paper to deal with this phase except to 
stress the importance of recognizing the viscerospinal syndrome as essenti- 
ally concerned with a reversal of the process that pictures the impulses as 
originating in a viscus and thence being referred to somatic or skeletal 
structures. 


Head 

Orthopedists have repeatedly demonstrated that pain in the occiput and 
posterior auricular regions may be related to cervical scoliosis and myositis 
involving the cervical and extreme upper dorsal muscle groups.^® Their 
attention, for the most part, has been directed exclusively to the areas in- 
nervated by the cervical somatic nerve groups, such as the great occipital 
branches from the second and third cervical nerves. That pain in areas 
conforming to the distribution of the sphenopalatine and vidian nerves — the 
orbit, the posterior nasopharynx and the maxillae — may result from the 
above dorsal and cervical irritations is a point apparently neglected by the 
orthopedists and the otorhinolaryngologists alike. Sluder and others 
have minutely described pain caused by direct stimulation of the ciliary, 
sphenopalatine, and otic ganglia. The clinical causes of such pain, in their 
viewpoint, were nearby lesions affecting the ganglia; the role of distant le- 
sions was not considered. If no cause, such as infection in or about the 
ganglia, was found, the term “ idiopathic neuralgia ” was frequently used. 
Vail has elaborated on Sluder’s studies by describing a neuralgia brought 
on by sphenoid sinus infection, associated with the vidian nerve and its dis- 
tribution. This neuralgia is characterized by a “ sharp deep pain in the 
root of the nose radiating in, about, and behind the eye, over the temple to 
the ear and the mastoid process to the back of the head and neck, and in severe 
cases passing into the shoulders and arms.” No mention is made of the pos- 
sibility that a focus of irritability more distant than an adjacent sinus could 
initiate the train of symptoms. The present study suggests that there are 
more remote foci which may consist of myositis of the cervical and upper 
dorsal group of muscles, chilled cutaneous structures in this area, or articular 
derangements of the cervicodorsal spine. The sympathetic network as well 
as the somatic nerve groupings act as the probable channels for these rela- 
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tively distant foci. It has been repeatedly demonstrated in this study that 
correction of factors causing irritation of these sympathetic fibers results in 
complete relief of symptoms. Conversely, after such a correction has been 
made the visceral symptoms may again recur if the myositis, or spinal 
maladjustment, is allowed to return. 

Case 1. H. M. C., a moderately obese white married woman of 37. 

Family History: Irrelevant except for death of father due to Brights disease. 

Past History childhood diseases; pneumonia (type not known) at 6 and 16 
years of age. Frequent attacks of tonsillitis followed by a tonsillectomy in 1930. 
Patient developed rightsided pain shortly after this associated with intrascapular sore- 
ness. The pain was thought to be related to her gall-bladder. This w'as removed 
along with her appendix. However, both were found to be normal at operation and 
the patient soon had a moderate recurrence of her symptoms. 

Present Illness: The patient was referred to the clinic by a dentist in September 
1933. Her chief complaint was a dull aching pain in the right upper jaw and temporo- 
mandibular joint. The teeth on that side were hypersensitive to dental examination. 
The pain was fairly constant and had persisted for about a year. At times it became 
sharp and was noted along the right side of the nose and back of the right eye. She 
consulted several oculists for her symptoms and also bad her right inferior maxillary 
nerve injected without relief. Two apparently normal teeth were also extracted with 
similar lack of relief. The patient found aspirin and sedatives of many varieties to be 
less effective than hot moist towels applied to the back of her neck. On waking in 
the morning the pain was usually absent. Toward evening the pain was invariably 
worse than earlier in the day. On questioning, the patient stated that she was wor- 
ried about her failure to get relief for her condition and that she feared a mental 
breakdown if the pain continued. Being quite intelligent, she was anxious to con- 
vince her husband as well as herself that this condition was not a psychoneurotic 
manifestation. 

Physical Examination: The essential findings were as follows: A thick-set, mod- 
erately obese woman of 37 ; dry skin, especially over the extremities ; old right rectus 
scars of abdomen. Examination of the area of complaint (the right face and jaw) 
showed no definite abnormality either in appearance or in tenderness on pressure. 
However, a possible hyperesthesia of the skin of the right cheek was noted. (The 
patient often held, rubbed, or supported her face on that side, and little significance 
was attached to this finding.) 

A sharp cervicodorsal angulation was found and an antero-posterior curve com- 
pensating for a lumbar lordosis. A pelvic tilt to the left was also observed. At the 
seventh cervical spine considerable muscle spasticity of the trapezius was present. 
Tapping on the cervical prominence with the index finger caused the patient to wince 
and cry out. She stated that some of her pain in the lower jaw and cheek was repro- 
duced by this procedure. She could not locate the pain definitely but showed evident 
distress. 

Treatment and Progress: A quarter-inch total heel lift on the left foot erased most 
of the lateral scoliosis. Mild postural exercises in the supine position using the infra 
red ray and massage of the spastic muscles relieved the cervical tenderness within three 
days. The pain involving the right face and teeth disappeared completely within six 
days. To facilitate postural correction, weight reduction and thyroid medication were 
started three months later. There were slight recurrences of pain several times dur- 
ing the next five months when she was particularly fatigued. An additional left heel 
lift of one quarter inch with continued exercises eradicated the remaining symptoms, 
and she has remained free of these up to the present writing. 



2062 


NEVILLE T. USSHER 


To illustrate the acute involvement of the sphenopalatine network as 
contrasted with the chronic type a brief summary of one case is herewith 
presented. 

Case 2. A. W., a man of 45, was seen at the clinic in December, 1933. He com- 
plained of severe pain in the naso-pharynx and was sure that he had an “ abscess of the 
throat.” The soft palate and posterior portion of the hard palate were also designated 
by the patient as areas of soreness. However, no evidence of local hyperemia, abscess 
or generalized infection was found, although light stroking of the soft palate with a 
cotton swab was quite painful. A few hours before the onset of symptoms the patient 
had driven about a hundred miles in a coastal fog with the car window open at his 
side. He had returned with a stiffness of his neck and a sensation of chilling about 
the occiput. He paid little attention to these symptoms particularly when the pain in 
the throat became dominant. 

Treatment and Progress: As no local evidence of infection was found and ap- 
preciable stiffness and tenderness of the neck were present, infra red irradiation and 
light massage of this area were used. The pain in the palatal areas was markedly in- 
tensified by this procedure during the heat treatment. But it diminished and almost 
completely disappeared in a few minutes after massage of the cervical muscles. The 
last trace of “ sore throat ” was gone after a second treatment the following morning. 

Note: No appreciable scoliosis was found in this patient to account for myositis 
or articular irritation in the cervical region. Cutaneous chilling in itself may have 
been of importance as a source of afferent impulses to the sympathetic and sensory 
network of the palate and naso-pharynx. 

Comment 

That a causal relationship exists in the above cases between the deep 
facial symptomatology and disturbances in and about the cervical region 
seems reasonable. The exact pathway of these pain impulses is undoubtedly 
variable and may consist of sensory or sympathetic fibers or both. Once the 
gap is bridged between external points of sympathetic irritation in the 
cervico-dorsal region (cutaneous, muscular or articular irritation) and the 
internal sympathetic network we can easily trace the pathways of the reflex 
arc. (Figure 1.) 

Efferent sympathetic nerve impulses that form this internal network 
probably pass upward through the middle and superior cervical ganglia, 
thence along the carotid sheath and are distributed to one or more of the 
cranial ganglia, i.e., geniculate, otic, sphenopalatine, submaxillary, glosso- 
pharyngeal, etc. Synaptic connections within the ganglia thence allow ef- 
ferent impulses to be distributed to such areas as the orbit, ear or maxillae. 
The patient experiences pain in these areas through stimulation of the higher 
centers of the brain by impulses transmitted along the afferent sensory 
pathways. 

In describing vidian neuralgia as due to sphenoid sinus infection ir- 
ritating sympathetic efferent nerves to the sphenopalatine ganglia, Vail has 
clearly shown the reflex arcs involved from this point. He traces the im- 
pulse as leaving the “ sphenopalatine ganglion along the efferent sympa- 
thetic nerves, through its orbital branches to the anastomosis which these 
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have with the terminal branches of the ophthalmic division of the orbit 
through the sensory fibers in the great superficial petrosal nerve the stimulus 
is carried back to the geniculate ganglion. From the ganglion it is carried 
through the sympathetic efferent nerves of the geniculotympanic branch to 
the tympanic plexus. There it is taken up by the glossopharyngeal nerve 
and carried to the higher centers as pain in the ear. A severe stimulus or 
an overflow passes over the glossopharjmgeal and vagus nerves or perhaps 
through the deep petrosal nerve to the superior cervical sympathetic ganglion 
and thence to the cervical sensory nerves and is perceived by the higher 
cortical centers as pain in the neck, shoulder and arm.” . 

It has been demonstrated in this thesis, however, that the chain of nerve 
impulses may originate at foci other than the sphenoid sinus, although the 
end-results may be similar. The pain in the shoulder and neck may in some 
instances be more closely allied with the cause rather than with the effect of 
sympathetic nerve irritation. In other words, a cervico-dorsal irritation 
noticed by the patient as pain at the base of tbe neck, and observed by the 
physician as spasm and muscle tenderness of the upper border of the 
trapezius, may be the initiating factor in the train of symptoms known as 
vidian or sphenopalatine neuralgia (figure 2). Relief of this irritation by 
local physiotherapy or postural correction as above has been shown to result 
in a disappearance of the neuralgia. 

That other pathways for this reflex pain must be considered is evident 
from the complexity of the autonomic and somatic nervous systems of the 
head and neck. Participation of the glossopharyngeal nerve, the cutaneous 
sensory branch of the facial nerve and many fibers of the fifth must be con- 
sidered in reference to varying distributions of pain experienced by the 
patient."' 

Interesting conjectures arise when considering the possible role of chronic 
sympathetic nerve irritation in hitherto unexplained trophic disturbances of 
such structures as the eye, sinuses, ear, etc. It must be admitted, however, 
that the field is extensive and complicated — that to control the observations 
adequately many more studies must be completed. 

Lungs 

The chief interest here lies in the possible relationship of the viscerospinal 
syndrome to bronchoconstriction, or asthma. Emphysema, pleurisy, and 
lung infections as possibly secondary to derangement of the autonomic 
nervous system have not been stressed in this particular investigation. 

Not infrequently the physician observes a type of patient suffering from 
bronchial asthma of unexplainable etiology. Extensive protein sensitivity 
tests may be negative or at least inconclusive. The skin tests may, however, 
be positive but medical treatment consisting of desensitization to specific 
proteins and food elimination diets may give no relief. In very rare in- 
stances even the drugs used as specific dilators of the bronchial musculature 
are not sufficient and death may result. 
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That there is a definite correlation between tonal changes in the sym- 
pathetic nervous system and the bronchoconstriction of asthma has been 
repeatedly demonstrated by many physiologists. It has been shown, for 
example, that stimulation of the central ends of the thoracic sympathetics 
or of the communicating rami of the second and third thoracic nerves pro- 



Fig. 2. (Left) Showing uncorrected posture of patient with long standing “ spheno- 
palatine pain ” related to cervicodorsal angulation. (Right) Partially corrected position fol- 
lowing raise of left heel. Relief of pain noted a few days after correction. Return of symp- 
toms when heel raise was discontinued four months later. 

duces bronchoconstriction.'® Stimulation of the central end of the vagus 
on the other hand may produce bronchodilatation.®'' It must be remembered 
that each lung has a bilateral as well as a bisystem supply and that extrinsic 
as well as intrinsic control is probably exerted by ganglia outside of and also 
within the bronchial tree. 
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White attributes the paradoxical results obtained in experimental 
jtudies to the “ intermingling of parasympathetic and sympathetic neurones 
ill the thoracic vagus and sympathetic ganglia, as well as the relative 
autonomy of the intrinsic or the extrinsic ganglia of the lungs.” He cites 
his own efforts and those of others to relieve bronchial asthma by interrup- 
tion of the extrinsic pulmonary nerves. Results have been brilliant in some 
instances and questionable in others. In any case a consideration of ex- 
plained and unexplained facts relative to the nervous regulation of bronchial 
tone leads one to believe that its control is one of the major aims of treat- 
ment. It would not therefore be surprising to find that the postulates of the 
viscerospinal syndrome hold true in certain types of asthma when disturb- 
ances of the nervous system in the upper segmental areas of the body occur 
(figure 1). That certain spinal curvatures, articular derangements and 
myosites of the dorsal musculature are often associated with the production 
of asthma has become increasingly evident to me during the past decade. 

The possibility of such a relationship was first considered in 1925 when 
a patient at the New Haven Hospital volunteered the information that while 
undergoing heat therapy and massage for a muscle strain of his back some 
months previously he was completely relieved of a distressing asthma from 
which he had suffered for years. As he stated it, “ My lungs were loosened 
up after a few minutes of the treatment and I was able to breathe freely and 
without discomfort.” The physiotherapy was continued subsequently and 
the patient apparently had no recurrence of the asthma up to the time of my 
interview. His story was considered more dramatic than wholly within the 
facts of the case. 

In 1928, however, a ward patient — a marked asthmatic and apparently 
in extremis — was admitted to my medical service in Providence, R. I. His 
case history in outline is herewith presented as an introduction to the sub- 
sequent studies. 

Case 3. R. M., a well developed, rather obese Armenian, aged 38, was, when first 
seen, cold, cyanotic, straining weakly on expiration, and sweating profusely. Two 
Boston hospitals where he had been a patient several times during the preceding three 
years reported exhaustive protein sensitivity tests with no positive reactions. His 
hospitalization periods had ranged from 10 to 22 days, and moderate improvement had 
resulted from injections of large doses of adrenalin. In the intervals between periods 
of hospitalization, he had been forced to take 15 to 20 minims of adrenalin a day to 
obtain partial relief. In the attack, here described, adrenalin, ephedrine, atropine and 
calcium lactate were administered over a period of 24 hours with little relief, and the 
patient’s heart became irregular in spite of digitalis and general supportive measures. 
As a last resort, remembering the New Haven incident, the physiotherapy department 
was requested to attempt a relaxation of the corded muscles of the patient’s back. 
Heat and deep massage were applied to the whole back with especial attention to the 
region of the third, fourth and fifth dorsal vertebrae. Within eight minutes after this 
treatment was instituted the patient suddenly coughed up large plugs of mucus and 
what seemed to be bronchial casts, sank back in bed and began to breathe easily and 
almost without a wheeze. Six hours later a mild asthmatic attack occurred and was 
again relieved by a few minutes of massage and heat. Within two days he was dis- 
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charged in apparently excellent physical condition and advised to return for physio- 
therapy if attacks recurred. 

Note: In addition to the above case there were six others ranging from 17 to 45 
years of age seen at this hospital clinic who received partial or complete relief through 
physical therapy. Two patients were not benefited during two weeks of therapy and 
refused to return. Unfortunately I was unable to follow this first group of patients 
for more than a few months and do not feel justified in presenting them as typical 
cases. 

Case 4. E. S., married, a Spanish woman, aged 33, was seen in the Santa Bar- 
bara Cottage Hospital dispensary on July 8, 1932 complaining of severe attacks of 
asthma during a period of eight years. She appeared acutely ill and unable to walk 
more than a few steps without resting. Her skin was cyanotic and moist. The lungs 
showed moderate impairment of resonance at both bases and were filled with large 
moist and sibilant rales. The heart sounds were distant and of poor quality. Systolic 
blood pressure 105, diastolic 75. An outstanding feature was a marked kyphosis of 
her upper spine and an inability to lift her head to the upright position without con- 
siderable effort. The muscles in the upper dorsal area were tense and spastic. 

The positive findings in her history were as follows : whooping cough, mumps 
and frequent attacks of conjunctivitis in childhood. In 1925 she was accidentally 
immersed in cold water during a menstrual period. Following this she developed fre- 
quent and severe attacks of asthma. The attacks were brought on or aggravated by 
chilling drafts, or by dust. The attacks were also worse during the menses. In 1927 
she had a tonsillectomy followed by a salpingectomy for “ infected tubes.” For the 
ensuing two years the asthma was not very troublesome and the patient believed she 
was recovering. However, in the fall of 1929 her attacks increased in severity and 
in frequency (10 to 12 attacks a day and three to five at night). Adrenalin and 
ephedrine compounds were used in increasing doses with relatively little benefit. Skin 
tests showed her to be sensitive to a number of foods and fall pollens, but the elimina- 
tion of the foods did not apparently reduce the number or severity of attacks. 

In September 1932 the patient was sent to the hospital physiotherapy department 
for corrective exercises to modify her kyphosis. Light massage of the upper back 
and the application of radiant heat were given about three times a week. 

Progress: First mouth: The frequency of asthmatic attacks was reduced to two 
or three per week (previous to treatment they averaged more than 70 a week). The 
attacks, however, became more acute and developed more suddenly. Large amounts 
of mucus plugs were expectorated. 

Second month: The attacks were reduced to one or two per week and seemed to 
be brought on by chilling in the late afternoon. The time of treatment was changed 
to the morning hours and improvement was noted. 

Third month: The attacks continued, about one or two per week, but were milder 
and were immediately relieved by heat. 

Fourth month: Patient had but one attack during the whole month. The exer- 
cises were stressed and a noticeable postural improvement was observed. 

Fifth month : Two attacks occurred and in each instance the patient had slept with 
a window open at her head during cold and foggy weather. A definite swelling of the 
tissues about her neck and upper edge of the trapezius muscle developed in connection 
with the attacks. Heat and massage relieved this condition rapidly as well as the 
bronchoconstriction. 

The patient now understands the necessary routine exercises and the general effect 
of chilling. Her general appearance and health are much improved at the present 
writing. 

Case 5. W. C., male, white, aged 7. Seen by Dr. Howard Eder in the summer 
of 1931. This boy had developed a severe attack of asthma at one year of age — 
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followed by numerous attacks each year thereafter lasting four to eight houts at a 
time. The attacks were usually severe enough to keep him in bed for about a week. 
At three years he had extensive skin tests, all of which weie negative except for a 
mild reaction to acacia. It was noted, however, that the asthma was not particularly 
aggravated during the flowering of the trees. Food elimination tests were entirely 
negative. No history of past illnesses except for mumps at three years. 



Fig. 3. Antero-posterior and lateral views of severe asthmatic patient before postural 
correction. Note dorsal scoliosis and kyphosis. Postural exercises were sufficient to main- 
tain adequate relief not previously obtained by medication. 

Postural exercises were instituted when it was noted that he had a definite dorsal 
scohosis and lumbar lordosis. No heat or massage was used. The asthmatic attacks 
ceased completely within the first five weeks of exercises and have not recurred for the 
past 9 years. The boy’s posture is markedly improved although a trace of the winged 
scapulae remains. 

It is not clear why a correction of a spinal curvature should produce such a 
marked change in a boy whose asthma had been present as early as his second year, 
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for it seems hard to believe that posture is a factor at such an early age of develop- 
ment. However, it is a fact that the usual medical treatment remained almost value- 
less until postural correction was started. 

Case 6. E. E., a housewife, white, aged 38 (figure 3), was seen at home in 
November 1932 during an incapacitating attack of bronchial asthma which was mod- 
erately relieved by ephedrine and amytal. Similar attacks had occurred with increas- 
ing severity for over a year and the patient dated the onset from a period of over- 
work at the laundry tubs. Her back had become tired and painful at the time and 
she had found it difficult to sit or stand “ straight.” The asthma was worse at the 
menses or when she was particularly nervous. She was not seen again for six weeks 
but during this time used prescribed sedatives and ephedrine compounds with very 
little benefit. The attacks increased in frequency and severity and she was examined 
at our clinic. The lungs were full of sibilant rales and wheezes. Expirations were 
markedly prolonged and difficult. Heart sounds of fair quality. Systolic blood pres- 
sure 155, diastolic 100. Examination of her back showed a definite dorsal kyphosis 
and long dorsolumbar scoliosis. The infrascapular musculature was spastic and 
tender on pressure. 

She had suffered most of the childhood diseases and had undergone operations 
for bilateral inguinal herniae in 1930. Both her father and mother were known to 
have arteriosclerotic heart disease. In addition her mother and one of two brothers 
had hay fever and asthma. 

Corrective exercises and physical therapy were started immediately after the ex- 
amination. Within two weeks the patient believed her asthma to be entirely cured and 
refused to return for the radiant heat and massage. However, she continued faith- 
fully with her exercises and remained free of all asthmatic symptoms for two years. 
Our physiotherapist made the interesting observation that at the time of her third 
visit the patient was suffering from a definite attack which was relieved during treat- 
ment. Immediately afterward the patient was able to walk home, a distance of more 
than a mile. 

In February 1933, after illness in her family which necessitated considerable 
nursing attention on her part, she suffered a moderate attack of asthma. This was 
quickly relieved by the usual physiotherapeutic measures. Since then the patient 
meets any tendency toward recurrence of attacks by the renewal of her postural 
exercises. 


Comment 

In presenting the above cases of asthma an attempt has been made to 
keep in mind the numerous etiological possibilities in each individual. It is 
realized asthma often disappears spontaneously. It is realized that children 
“ outgrow ” asthmatic attacks in many instances. Bronchial neuroses do 
occur, as do reflex asthmatic attacks following disturbances of the sexual 
apparatus.’ 

However, when a group of persons suffering from long-standing asthma 
have been given the accepted medical treatment without receiving adequate 
relief some other procedure must be attempted. If a definite cessation of 
symptoms follows a new form of therapy this therapy should receive credit 
for the relief in a certain percentage of the cases. There may be a coin- 
cidence in one, in two, or even in three cases but not in a group of 10 or more. 

It is evident that in many of the cases studied there was a relationship 
between asthmatic attacks and chilling. Horton and. Brown have re- 
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ported a number of cases in Avhich there were general as well as local symp- 
toms due to cold allerg)\ It is their opinion that severe urticaria and asthma 
may be produced by a histamine-like substance released by the skin when cer- 
tain individuals are exposed to chilling. Their observations corroborate the 
findings of Duke,"® in the study of apparent allergic reactions to cold. 
Whether or not such a reaction is partially responsible for the asthma in the 
cases herein reported I am not prepared to say. It is suggested, however, 
that cold does produce a myositis or spastic contractions of the dorsal 
muscles. This may cause a change in tonus of the sympathetic nerves to the 
bronchial tree resulting in a general spasm and closure of the small bronchi- 
oles. Mucus and alveolar detritus may fill these stenosed lumena and if the 
asthmatic condition continues over a long period of time there ma}'’ occur in 
certain instances proliferation of fibrous tissue about these inclusions even to 
the degree of a complete and permanent closure. C. K. Mallory has clearly 
demonstrated this pathological state in postmortem examinations of patients 
dying of asthma. 

It is my opinion that the majority of bronchoconstrictions in the group 
presented here are due indirectly to some form of muscle spasm or myositis 
of the upper dorsal area. This myositis may be produced by direct trauma, 
by chilling, or as a result of a spinal curvature with irritation of the asso- 
ciated musculature. (Figure 1.) It seems reasonable to suppose that 
muscle in a state of irritable contractility exerts some effect on the sympa- 
thetic network, ganglia or chains in its neighborhood provided there are 
intercommunicating branches. This intercommunication is well recognized. 
Therefore I believe in some cases myositis and bronchoconstriction can be 
definitely correlated through the related nerve pathways. 

Another feature is the benefit some patients derive from physical therapy 
in spite of their sensitivity to specific proteins. This is seen in Case 2, for 
example, a patient who reacted favorably to treatment though nothing was 
done to desensitize her or to remove the offending protein by elimination 
diets. The explanation for this is not clear. 

The question arises as to whether the treatment of these cases resembles 
that offered by the manipulative cults, and the literature has been examined 
with that point in view. In 1925, Dr. Wm. P. Murphy of Boston col- 
laborated with an osteopath in the study of 20 cases of asthma that had 
formerly received careful vaccine therapy in the outpatient department of the 
Peter Bent Brigham Hospital without appreciable benefit. A series of so- 
called “ adjustments ” was given by various osteopaths once a week for an 
average of 70 treatments per patient. It Avas found in the follow-up study 
that 10 of the 20 patients had experienced about 50 to 100 per cent relief, 
either because of fewer attacks or less severe symptoms during attacks. In 
four of these the attacks were “ practically stopped.” The remaining pa- 
tients were not appreciably benefited. It is interesting to note that the osteo- 
paths were not in general accord as to the supposed location or the type of 
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disturbance involved but the general opinion favored a so-called “ lesion ” in 
the region of the fourth and fifth dorsal vertebrae. Treatment consisted 
of pressure on the transverse processes of these vertebrae and the rib at- 
tachments in that area. From our study it seems probable that favorable 
results were obtained in these cases not through the attack upon a single 
“ lesion ” but by obtaining relaxation of the spastic musculature involved. 
It is quite possible that the osteopath in his relaxation of muscle spasm has 
obtained results similar to those seen in our patients who showed such definite 
improvement after physiotherapy. Unless he recognizes the role of postural 
defects in asthma, however, and corrects them along definite orthopedic lines, 
results will be but temporary. 

It would appear then that a suggestive relationship has been established 
among postural defects, myositis of the upper dorsal areas and broncho- 
spasm. Recurrences of asthma should and do develop in cases where the 
postural exercises or corrections have been neglected. Conversely the 
asthma in this type of patient can usually be relieved in a remarkably short 
time again, and for an indefinite period if physiotherap 3 q exercises or ortho- 
pedic corrections are reinstituted. 

Heart 

In any discussion of the neurogenic mechanism of the heart three main 
nerve groupings should be taken into account : 

1. Sensory nerves. 2. Motor nerves related to changes in heart rate. 
3. Vasomotor nerves concerned with coronary dilatation or constriction. 
The nerves of these three groups are primarily sympathetic and consist of 
the network connected with the cervical ganglia (superior, middle, and in- 
ferior cervical) and with the upper four or five thoracic ganglia. In at- 
tempting to interrupt the sensory pathways surgical removal or paravertebral 
alcohol injections of these ganglia have been carried out with varying results. 
White in a series of 40 cases of angina pectoris treated by paravertebral in- 
jections of alcohol showed that the method was capable of giving excellent 
results in two-thirds of his patients. In the majority of the remainder the 
severe forms of angina were converted into milder types which could be easily 
controlled by medical measures. 

When considering the motor pathways, destruction of the accelerator 
fibers from the stellate and upper thoracic ganglia has also been shown to 
help in restoring normal rhythm in cases of paroxysmal tachycardia. 

In reference to the third components of the extrinsic cardiac nerves, 
namely the vasomotor nerves involving the coronary circulation and possibly 
the greater vessels of the heart, numerous experiments would suggest that 
the caliber of the coronary arteries is directly under their control. There is 
also probably some indirect effect on the coronary flow through changes in 
the muscular activity of the heart.-"'"’ Humoral mechanisms must also be 
considered. 



THE VISCEROSPINAL SYNDROME 


2071 


This brief description of the cardiac nerves is given to lay the ground- 
work for consideration of the viscerospinal syndrome in relation to the heart. 
The role of the sympathetic network in and about the spine and dorsal mus- 
culature has apparently not been recognized by investigators in this field. 
Our clinical observations, however, suggest that in some cases involvement 
of the parietal structures (skin, intercostal nerves, intercostal muscles) of 
the upper dorsal segments of the body may be intimately associated with the 
development of certain cardiac arrhythmias or changes in the coronary cir- 
culation. That this assumption seems bold and unorthodox I cannot deny, 
but it is consistent with observations of the viscerospinal syndrome in other 
segmental areas of the body. 

In this cardiac group have been placed patients showing derangement 
of vertebral structures (dorsal scoliosis, kyphosis, or myositis) and in addi- 
tion one or more of the following phenomena : ( 1 ) Intercostal neuralgia 
radiating to the precordial region, and usually designated by the patient as 
“heart pain.” (This parietal manifestation in itself is of little significance 
but may be mistaken even b}' the physician for the pain of angina.) (2) 
Spasticit)' or atroph)' of the pectoral or intercostal muscle groups. (3) 
Sensory and motor disturbances of the heart itself as indicated by true 
coronary or anginal pain; by dyspnea (usually transient) ; by paroxysmal 
tachycardia or other changes in the heart rate. 

Naturally the cardiac symptoms are the most important and yet by their 
complexity are the most difficult to unravel. 

In attempting to carry out an adequate study we are faced with the 
vagaries of the patient’s subjective descriptions of precordial and radiation 
pain, and of the various neurotic elements in the “ heart conscious ” patient. 
In the diagnosis of angina the description of the subjective symptoms is of 
major importance but the objective findings are often helpful. They con- 
sist of the physical signs (changes in pulse, blood pressure, evidence of shock, 
etc.), cardiographic tracings, and possibly changes in circulation time. 

To date the protocols of most of the patients studied in our clinic, as 
falling into this group are not sufficiently complete for presentation. How- 
ever, several cases, one of which is offered below, have been under observa- 
tion for a sufficient length of time to be of some value in this study. 

Case 7 . B. F. N., active, stocky business man of 40. 

Family History: Father died of “hemorrhage of throat.” Mother living but 
thyrotoxic. One brother has asthma. 

Past History: Measles, mumps and whooping cough as a child. “Double pneu- 
monia ’ at 22 years of age. Tonsillectomy at 31 and an appendectomy at 32 years. 
^ ullet wound in right orbit with loss of vision in right eye at 35 years. Periodical 
vertical headaches every two months for 20 years up to removal of appendix. (He 
believes, however, that headaches were related to food sensitivity.) 

Present Illness: The patient was first seen at the clinic in July 1934. At this time 
fie complained of severe pressure in his chest and pain radiating down his left arm. 
liiere was also a sensation of fullness and pressure in his occiput and ears. Thes“ 
attacks of distress were fitful, occurring at intervals of two to three weeks and lasting 
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from one to three days. The attacks were usually accompanied by interscapular back 
pain. Exercise which produced sweating was found to relieve his symptoms to some 
extent, but on “ cooling ot¥,” especially toward evening, they would tend to return. 
He felt very fatigued during the attacks. He usually smoked 40 cigarettes and drank 
one to three highballs a day. No particular change in his condition was noted when 
these were stopped. Often driving a car in cold weather or for long distances 
brought on the attacks within 24 to 48 hours. This was accompanied at times by 
severe coughing and vomiting of large amounts of mucus. His appetite was good 
and his bowels regular. He complained of nocturia two to three times. His sleep 
was fitful and often required barbiturates. 

Examination: The essential point in his examination was the kyphosis. He ap- 
peared fatigued but outwardly calm. His pharynx was definitely injected from ex- 
cessive smoking. No evidence of focal infection was evident in his sinuses, teeth 
or prostate. On examination of the chest wall intercostal tenderness along the fourth 
rib was noted on the left, also an area of extreme tenderness about the size of a silver 
dollar near the fourth spinous process. Some rigidity of the long dorsal muscles 
upward from this point and along the left border of the spine was found. Marked 
dorsal kyphosis and a lateral cervicodorsal curve apparently contributed to this area of 
irritation. A pelvic tilt to the left may have been another factor in the production of 
the lateral curvature. His lungs were clear except for occasional sibilant rales and 
wheezes. Percussion did not reveal cardiac enlargement although an orthodiagram 
suggested left ventricular hypertrophy and a Danzer ratio of 0.50. The sounds were 
of good quality. No murmurs were audible. His apical and radial pulses were 76. 
The systolic blood pressure was 140, the diastolic 95. His exercise tolerance was 
good. Electrocardiographic studies showed a moderate left axis deviation. A slight 
elevation of the S-Ti and S-Tj segments was evident. Ts was inverted. Except for a 
relaxed abdomen, no gross abnormalities were noted in the remainder of his examina- 
tion. The reflexes were within normal limits throughout. 

Laboratory: The blood picture, including the Wassermann test, was negative. 
The urine showed a faint trace of albumin and occasional hyaline cast on repeated 
specimens. Roentgenograms of the gastrointestinal tract in August 1934 showed a 
hypertonic, steer-horn type of stomach, but no other abnormalities were noted. The 
basal metabolic rate was + 10. 

Treatment and Progress: Nitroglycerin and codeine were given for precordial 
pain without appreciably influencing the course of the attacks. Saturated solution of 
potassium iodide produced some possible benefit, but the attacks persisted. Postural 
exercises were instituted for the dorsal curvature of the spine, but the patient did not 
adhere to his program. Shortly after this he returned from .a week’s trip to Seattle 
with a report of having suffered there a severe anginal type of pain and dyspnea. 
This persisted until some manipulative procedure by an osteopath gave him relief. 
The treatment was apparently directed toward the upper dorsal spine. A milder attack 
the following day was relieved in the same manner. 

No evidence of coronary occlusion was found by electrocardiographic studies at 
our clinic three days after this episode. 

Alimentary Canal 

One of the most interesting applications of the viscerospinal syndrome is 
found in disturbances of the gastrointestinal tract. In 1933 I presented a 
preliminary report ^ in which it was shown that spinal curvatures involving 
the mid-dorsal spine could be associated in some instances with sensory and 
motor disturbances of the stomach and intestines. Subjectively these con- 
sisted of colicky pain, sense of fullness, bloating, and nausea. The, motor 
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element was found in hyperpcrislalsis of the intestines, pylorospasm, vomit- 
ing (with or without nausea) and spastic constipation. A number of illus- 
trative cases were reported wherein correction of the offending scoliosis had 
resulted in relief of symptoms. 

Following this preliminary report over 200 cases illustrating this seg- 
mental response have been observed in the clinics and dispensaries of Santa 
Barbara. In most instances the syndrome was primarily related to the ali- 
mentary tract but involvement of other segmental areas of the body was 
found. In other words spastic constipation due to a lumbar myositis might 
be accompanied by a sphenopalatine neuralgia related to a cervical scoliosis, 
both symptoms in turn due to responses at different segmental levels to 
double scoliotic curves. 

In tliis presentation it would be of value to elaborate more fully on the 
individual sections of the alimentary tract, and to add the newer observations 
related thereto. For convenience of study, I shall divide the tract into four 
parts, viz., the esophagus, the stomach, the small and large intestines, and 
the sigmoid and rectum.* 

The EsopJmgiis. In this study the esophagus acts as a transitional link 
between the viscera of the chest and the viscera of the abdomen as indicated 
I'y its sympathetic and parasympathetic nerve supply. In tracing the auto- 
i^omic pathways to the heart and also to the bronchial tree it was noted that 
most of the sympathetic fibers were derived from the upper thoracic and 
lower cervical ganglia.' The parasympathetic passed through the vagus. 
Essentially the same neurological pathways are found in the innervation of 
the esophagus. Branches from the inferior cervical ganglion, from the 
upper four or five thoracic ganglia and from the greater splanchnic nerve 
form the sympathetic network. The vagus supplies the parasympathetic 
fibers. 


_ As we are primarily interested in the clinical application of the viscero- 
spmal syndrome the effect of stimulation of these nerves is of interest. 
Cardiospasm or achalasia of the cardiac sphincter of the esophagus is pro- 
duced by such stimulation. Experimental studies, however, are not in full 
Record as to the exact role of either the vagus or the sympathetic elements. 
Che vagus like the sympathetic supply to the cardiac sphincter includes both 
motor and inhibitory fibers. If the muscle is relaxed or in a state of low 
tonus, AJ^agus stimulation results in contraction. If the sphincter is closed 
It results in relaxation thus opening the cardiac orifice.^* 

Four cases of cardiospasm have been classified in our series under the 
viscerospinal grouping. Three had symptoms of concomitant autonomic 
uerve disturbances related to the upper dorsal segments or other segmental 


and ■ additional applications of the syndrome, I believe a study of the extrinsic 

bv ®®';'^^tions of the pancreas would be of value. The pancreas is richly supplied 

crease!?”fin”''^ fibers. De Takats and Cuthbert ss have shown that sugar tolerance has^ in- 
hibitoiwpff^T dogs following sympathetic denervation and suggest that a direct in- 

comnletp secretion of insulin is probable in these instances. Mellanby so jn very 

whidi secretion has demonstrated the effect of vagus stimulation 

»v.iccibes tne trypsin and amylase content of the pancreatic juice. 
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areas affected by the same postural defects. In the remaining patient the 
cardiospasm was the outstanding complaint. 

Case 8. White, male, aged 37 (previously reported in 1933 in relation to gastro- 
intestinal and genito-urinary disturbances of viscerospinal type). The chief com- 
plaints during the past two years (1936-1937) were frequent attacks in which solid 
food seemed to “ stick ” just before passing into the stomach. At times he was forced 
to regurgitate food by touching the pharynx before relief was obtained from the ac- 
companying pain. Large amounts of collected mucus along with the food bolus were 
thus evacuated, but a feeling of discomfort and soreness in the lower sternal area 
often remained. He noticed that the attacks were most severe shortly after playing 
golf and taking a shower. They seemed to be related to some chilling and discomfort 
in the upper back and neck. The patient noticed that by drinking warm liquids 
quickly and in large amounts he was often able to forestall the painful “ sticking ” 
sensations caused by heavier foods. Part way through a meal most of the symptoms 
tended to disappear. Fatigue and nervousness added to the severity of the attacks. 

Fluoroscopic examination with ingestion of a thickened barium meal showed a 
smooth spastic constriction of the esophagus several centimeters above the cardia 
which allowed the meal to pass with difficulty. A column of barium remained above 
this constriction for several minutes and the patient said he experienced the usual 
“ sticking ” sensation in his lower sternal region. No evidence of extrinsic or intrinsic 
tumor masses was visualized. 

Examination of the upper dorsal area showed a moderate kyphosis and a high 
interscapular angulation. Pressure on the second and third dorsal spinous processes 
elicited considerable tenderness. Spasticity of the interscapular muscle groups was 
found, particularly on the left. There was also definite tenderness on pressure along 
the third and fourth intercostal nerves on the right. 

Postural exercises aimed to correct a right shoulder drop and resulting dorsal 
scoliosis were sufficient to relieve most of the interscapular myositis and intercostal 
pain. Shortly thereafter the attacks of cardiospasm subsided. No medication was 
used in the form of sedatives or antispasmodics although a more rapid recovery would 
probably have resulted with such aid. 

It is interesting to note that this patient has been under observation for the past 
eight years by our orthopedic and physiotherapy departments. His dorsal skeletal 
structures were found to be easily deranged due to a mobile vertebral column. Unless 
adequate postural exercises were adhered to along with the necessary heel corrections 
there was a return of scoliotic and antero-posterior curves. This in turn produced 
local myosites and radiation phenomena as described elsewhere. 

Comment 

It must be remembered that the diagnosis of cardiospasm or achalasia 
of viscerospinal origin is to be made only after other intrinsic or extrinsic 
etiologic factors have been ruled out. Neoplasms in the esophageal wall or 
impinging on its nerve supply, ulcers near the sphincter, foreign bodies 
within the lumen, neuroses and hysterical manifestations are all to be con- 
sidered in making the diagnosis. However, in a “ neurotic ” patient with 
exaggerated nervous manifestations it does not follow that the basic auto- 
nomic disturbance in the upper thoracic segments is to be ignored. It should 
be recognized that anxiety and nerve tension can act as the sparks to initiate 
other physiological changes in an already irritated segmental level. 

The Stomach and Pylorus. The second division of the alimentary tract 
in relation to the syndrome consists of the stomach and pylorus. Here again 
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the vagus supplies the parasympathetic fibers and the splanchmc nerves end- 
ing in the coeliac network supply the sympathetic fibers. The latter aie 
derived chiefly from the fifth to the eleventh pairs of thoracic white rami 
Conflicting opinions of investigators have been expressed as to the effect of 
stimulation of these nerves, but suffice it to say that disturbances in gastric 



Fig. 4. Antero-posterior and lateral views of patient with pylorospasm of “ viscero- 
spinal ” type. Note pelvic tilt producing lumbar scoliosis and secondary curves in dorsal area. 
Lumbar lordosis and compensatory kyphosis shown in lateral view. Correction made by right 
heel raise and postural exercises. Relief of pylorospasm complete and lasting. 

motility and in the tone of the pyloric sphincter are produced in all prob- 
ability by either.®^ Furthermore as clinicians we are particularly concerned 
with the effects produced by spinal curvatures, myositis, osteoarthritis, etc., 
in the mid dorsal and lower spine in relation to these viscera and not with 
the predominance of one or the other of the nerve groups. (Figures 4 
and 5.) 
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Pylorospasm has been the chief objective finding, while nausea, a sense 
of epigastric fullness, gaseous eructation, colicky pain and vomiting have 
been most frequently noted by the patient. Usually some points of tender- 
ness along the spinous processes or laterally in the mid-dorsal musculature 



Fig. 5. Postural deformity related to pylorospasm. Corrected by exercises and 
resulting in relief of long standing symptoms. 


have been found. Intercostal tenderness radiating from this point is com- 
mon. The patient may associate his epigastric symptoms with pain between 
his scapulae. Hyperesthesia of the skin may be suggested by the complaints 
of clothing being especially irritating in this area. In many instances the 
previous treatment has consisted of ulcer rrianagement. Antispasmodics and 
sedatives have also been used particularly where marked pylorospasm was 
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present (Case 9). In general, results have been disappointing and the 
patient has made the usual medical rounds for relief. ^ 

When all other factors contributory to an ulcer history or pylorospasm 
were ruled out by roentgenograms or laboratory examinations the patient 
with the suspected viscerospinal disturbance was put on a therapeutic test. 
This consisted of a correction of the postural defect, of the articular irrita- 
tion, or of the myositis related to the mid-dorsal area. Physiotherapy in- 
cluding local infra red irradiation and massage was used in some cases to 
speed up the mechanism of correction. If without medication the symptoms 
of pyloric obstruction or gastric irritation disappeared for a sufficient period 
the patient was considered with reservations a candidate for the viscerospinal 
classification. Further confirmation was often found in the return of symp- 
toms on reformation of a dorsal scoliotic curve. This occurred in some in- 
stances, for example, as a result of not wearing a required heel raise or not 
maintaining an adequate postural regime. (Figure 4.) Still further proof 
was gathered in some cases in which local physiotherapy had repeatedly pro- 
duced immediate yet not lasting relief of gastric symptoms and which sub- 
sequently obtained extended relief by orthopedic correction of the spinal 
irritation. 

In some of the following case reports segmental distributions other than 
that of the stomach and pylorus were involved but the chief complaint was 
directed to the upper alimentary tract. 

Case 9. Mrs. K. McC., a moderately obese woman of 38, telephone operator. 

Family History: Father died of tuberculosis. Husband ill with same infection. 

Past History: Usual childhood diseases. “Double pneumonia” 1919. Appendec- 
tomy and resection of left Fallopian tube 1925. Diagnosis of chronic salpingitis, 1932. 
Injection of external hemorrhoids, July 1934. 

Present Illness: Gastrointestinal complaints were a feature during observation in 
the Santa Barbara Clinic for 14 years up to the time of my first examination in Sep- 
tember 1934. (Patient previously was treated by four internists for “colitis,” “pain 
in the right lower quadrant,” “constipation,” “sour stomach,” “pylorospasm” and 
“peptic ulcer.”) At this time her chief complaint was epigastric fullness and dis- 
tress lasting some three to four hours after eating. She believed it was difficult for 
the food to pass out of the stomach and was awakened at night by the epigastric dis- 
tress. Her symptoms were often accompanied by occipital headache. A rather stub- 
born spastic constipation was also present. 

Laboratory: Repeated Wassermann and routine blood examinations were found 
to be negative. The stools were negative for occult or gross blood during observation 
over a period of 10 years. There were no urinary findings of note. Roentgen studies 
of the gastrointestinal tract in 1927 suggested a possibility of a prepyloric lesion 
provided “ the clinical history and gastric analysis confirmed.” Two additional series 
were studied in the interval between 1927 and 1934 outside the clinic and no evidence 
of peptic ulcer was found. In 1934 detailed roentgenological studies were again 
rnade by Dr. D. M. Clark at which time a marked pylorospasm was found which per- 
sisted for a considerable time after the ingestion of barium. There was no evidence 
of an ulcer niche or of any characteristic deformity. The gall-bladder was negative 
A gastric analysis was refused by the patient at this time (although one analysis, ac- 
cording to the patient, done in Los Angeles in 1925, showed a low acid reading. 
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Examination: A rather well developed woman of 38, who appeared fatigued and 
in some distress. A refractive error was corrected by glasses. Her teeth showed 
moderate need for repair. Her lungs were clear. Her heart sounds were lacking 
in tone. The systolic blood pressure was 130, diastolic 80. On palpation of the ab- 
domen some resistance was noted in the epigastrium and the patient complained of 
slight nausea. No masses or particular tenderness were noted. On examination of 
the back an antero-posterior and lateral angulation was noted in the region of the 
fourth and sixth dorsal spines. A fairly good correction of this lateral curve was 
obtained by a half inch lift on the left heel. The dorsal kyphosis apparently resulted 
as a compensation for her lumbar lordosis. 

Treatment and Progress: Medication directed toward alleviating the gastric dis- 
tress and pylorospasm was instituted from the beginning. Tincture of belladonna, 
barbiturate and alkaline powders were used for a period of six months. In addition 
a modified ulcer program was maintained. No mental or family maladjustment could 
be found, but several vacations were prescribed away from her local environment. 
These measures proved to be ineffective — in fact her symptoms were aggravated by 
walking or riding in a car. Some complaint of pain in the interscapular area prompted 
a further consideration of her postural defects and a heel lift was prescribed on the 
left. A definite decrease in the back pain followed and along with it an improvement 
in the gastrointestinal symptoms. However, she still awakened several times in the 
early morning with back pain and epigastric fullness. Bed boards and postural ex- 
ercises by the orthopedic department were then recommended and the symptoms dis- 
appeared completely. 

All medication was stopped but the exercises were continued. Up to the present 
writing more than a year has elapsed without a recurrence of gastric distress or 
pylorospasm. The constipation which was a fairly constant complaint is also gone. 


The Small and Large Intestines. An arbitrary division of the alimen- 
tary canal is made here althougli an anatomical division of the nerve supply 
to the pyloric portion of the duodenum and the sigmoidal portion of the 
colon cannot be entirely divorced from the connecting intestinal tract. This 
is done for two reasons. In the first place the innervation of the small and 
large bowel is primarily from a lower segmental plane than is the innervation 
of the stomach, and from a higher plane than that of the sigmoid. In the 
■second place a clinical division of the tract is necessary on the basis of 
symptomatology. By far the most frequent complaints noted in this study 
have been directly related to the intestinal tract. In my preliminary report 
I suggested that the terms “ chronic appendicitis,” “ intestinal colic,” “ coli- 
tis ” were sometimes wrongfully used by internists and surgeons alike when 
physiological changes in these viscera were due to extrinsic nerve irritation, 
and not due to pathological changes in the viscera themselves. It was shown 
that many operations for “ chronic appendicitis ” had been performed use- 
lessly and without relief of symptoms w'hen this vital point was insufficiently 
recognized. Carnett ® had previously determined the results of a series of 
operations for chronic appendicitis done by a large group of capable sur- 
geons and found that in a fairly high percentage, the patients were not re- 
lieved by the operation. He concluded that operative failure in many in- 
stances was due to the confusion existing in the mind of the operator between 
parietal pain (intercostal neuralgia) and pain caused by a pathological viscus 
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beneath. This was a good point as far as it went but I maintained that in 
addition to this somatic neuralgia radiating from the spine, actual changes 
in visceral function were produced b)' essentially the same mechanism. 
Colicky pain effected by the contraction of a hypertonic gut on imprisoned 
gas was shown to be related to spinal curvatures or associated myositis. 
Surgical confirmation of the syndrome was soon found when Wills and 
Atsatt"® presented evidence of localized visceral irritation and spastic bowel 
paralysis following trauma of the lumbar muscles. They described several 
cases in which external or parietal neuralgias were accompanied by actual 
visceral changes. 

The majority of patients that I have classified under this particular 
viscerospinal grouping have suffered no acute trauma to the related spinal 
structures. Usually they give a history of recurrent back pain in the lower 
dorsal or upper lumbar region. On examination angulation of the spine 
with or without demonstrable muscle rigidity is often present. A lumbar 
lordosis is probably the most frequent spinal curvature observed. Again as I 
have shown in the segments related to the lungs, heart, esophagus, etc., the 
correction of the postural defect has resulted in relief of the intestinal dis- 
turbances. Postural exercises, heel raises on the short side, supportive 
physiotherapy have all contributed to the result. At least 40 patients have 
been spared operations for “ chronic appendicitis ” in our own series due 
to the recognition of these radiation phenomena. Full cooperation of the 
surgical and orthopedic departments has made this possible. 

Case 10. M. E. S., auto mechanic, aged 27, referred from the endocrine depart- 
ment of the clinic May 31, 1933. 

Past History: The family and past histories were irrelevant except for attacks of 
“ chronic appendicitis ” for two years. 

Present Illness: The patient complained of general discomfort in the right lower 
quadrant with slight transient pain when markedly constipated. The constipation was 
quite persistent and required cathartics once or twice a week in spite of dietary regu- 
lations and habit programs for several years. A numb feeling below the right 
shoulder was a recent complaint. 

The patient was of the opinion that an operation for his “ chronic appendicitis ” 
would probably help his constipation. 

Examination: A tall, well developed 5 ^oung man with a moderate exophthalmos 
and conjunctival redness. There was no evidence of disease of the heart or lungs. 
There was a slight hyperesthesia of the right lower abdomen as compared with the 
left. No muscle rigidity was noted. Examination of the back revealed a definite 
dorso-lumbar curve, antero-posterior as well as lateral. The right leg was one half 
inch short, producing a pelvic tilt to the right. Correction of this shortening produced 
a fair realignment of the dorso-lumbar spine and erased the angulation in this area. 

Laboratory: The blood examination including the Wassermann reaction was nega- 
tive, as was a single urine specimen. No stool specimen was examined. 

Treatment and Progress: No medication was given, but a half-inch total right heel 
lift was prescribed for the dorso-lumbar curve. Within two weeks the subscapular 
numbness and the discomfort in the right lower abdomen disappeared. There was 
also a complete relief of his spastic constipation although no mention of such a pos- 
sibility was made to the patient. During the following year the patient maintained 
ins tieedom from symptoms referable to the lower gastrointestinal tract 
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Comment 

Controlled observation of the complex extrinsic and intrinsic factors 
governing intestinal activity is difficult. The vagaries of neuroses, nervous 
tension, allergies, ulcers of the gastrointestinal tract, indigestion, and allied 
factors must all be considered in relation to the viscerospinal syndrome.®" 
Roentgenograms may or may not be of value. Placebos and unrelated 
therapy must be used to rule out psychic elements. Weiss’ technic®® of 
injecting the cutaneous area of maximum pain with a local anesthetic has 
also been used with good effect in making the distinction between actual and 
imaginary abdominal distress. Subjective complaints of bloating and fairly 
well localized gaseous distention are quite important provided an adequate 
control is maintained. Added confirmation of the syndrome is offered when 
relief is obtained by such a measure as simple postural correction without 
local physical therapy. 

The Sigmoid and Rectum. Spasm of the rectal sphincter or inhibition 
of the musculature of the sigmoid and rectum producing constipation are 
the chief functional disturbances involved here. 

To summarize briefly the nervous pathways it must be remembered that 
three divisions of the anal canal are to be considered; (1) the lower portion 
of the sigmoid; (2) the internal sphincter; and (3) the external sphincter 
and its muscle group. The latter is primarily under voluntary control. The 
internal sphincter is supplied by the sympathetic and parasympathetic nerves 
as is the sigmoid and descending portion of the colon. Without going into 
the neuro-anatomy in detail it may be stated that the hypogastric and pelvic 
plexuses which supply the sigmoid and anal canal receive autonomic fibers 
from rami related to the lower lumbar and sacral segments. 

Theoretically, in common with the upper segmental areas, irritation of 
the peripheral afferent sympathetic fibers due to lower lumbar myositis, ar- 
ticular dysfunction, or tortipelvis produces definite disturbances in rectal 
elimination. Constipation should be the most common finding, as expulsive 
power cannot be voluntarily controlled by the inner sphincter even though 
the external sphincter can adequately relax. Conversely excessive peristalsis 
with its expulsive action in the sigmoid region due to extrinsic nerve irritation 
is automatically controlled by the voluntary tonus of the external sphincter 
even though the inner sphincter be completely relaxed. 

These theoretical considerations have been borne out repeatedly by clin- 
ical observations. Spastic constipation associated with low lumbar irrita- 
bility has been shown to disappear after correction of one or more derange- 
ments of the lower lumbar or sacral areas (figure 6). Very often a pelvic 
tilt due to a short leg or actual asymmetry of the pelvic girdle can be remedied 
by a heel lift on the short side. This simple procedure without application 
of other therapy has produced lasting relief of intractable constipation in a 
considerable number of cases. (The word ‘ intractable ’ is used to denote 
those cases where roughage, fruit juices, mineral oils, habit training, seda- 
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lives, etc., have been used with little or no benefit.) The lumbar reg on is 
he s te o most primary curves “ and it is not strange that this should pro- 
duce visceromotor changes as well as the numerous tow back pains o! the 
external parietal type (Cases 2, 8, 9 and 10). 






Fig. 6. Typical postural deformity in lumbar and lower dorsal area related to lateral 
pelvic tilt. Genito-urinary disorders and spastic constipation on viscerospinal basis often 
seen in this type of case. Lighting of figure from one side aids in visualizing abnormalities 
of skeletal structures. 


Genito-Urinary Tract 

In my preliminary report I presented cases in which the viscerospinal 
syndrome was shown to involve the genito-urinary tract. No detailed de- 
scription of these cases was given, nor did I attempt to explain the probable 
physiology. Wills and Atsatt in 1934 offered further substantiating evi- 
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dence by reporting two patients, one of them (Case 12), in whom ureteral 
spasm was relieved after postural correction. Complete urological examina- 
tions with repeated bougie dilatation of the ureters had proved of little benefit 
until the extrinsic irritation of the spinal area was removed. This was done 
along the usual orthopedic lines. 

Clinical studies of the urinary tract with the syndrome in mind have been 
restricted chiefly to ureteral spasm and urinary frequency. Thus far de- 
tailed study of renal function or changes in urinary components has not been 
carried out to a satisfactory conclusion. However, as will be shown, the 
diuresis of the kidney proper as influenced by the autonomic system may have 
a direct bearing on the urinary frequency.- 

To understand the physiological changes involved in the syndrome we 
must again summarize the autonomic nerve pathways to the kidneys, the 
ureter and the urinary bladder. 

The Kidneys. A thick network of s)’'mpathetic fibers to the kidney is 
traced through the major splanchnics and communicating branches from 
the lesser splanchnics. Vagus (parasjnnpathetic) branches run directly to 
the renal plexus in most instances passing through the coeliac ganglia. The 
consensus suggests that the sympathetics govern the urinary output of the 
kidney principally through vasoconstriction or dilatation of the renal blood 
vessels.'^ Interesting conjectures arise as to how external somatic factors 
may influence the renal output. Clinical observations in the past have sug- 
gested that exposure with chilling of the lumbar region may be followed 
by a suppression of kidney output and conversely that hot packs to this region 
may sometimes stimulate diuresis. If it should prove that a small fraction 
of renal disorders are due to reflex effects of the viscerospinal type we should 
be well repaid for the attempt to draw attention to this mechanism. 

The Ureter. Peristaltic waves in the ureters are probably due to both 
intrinsic and extrinsic excitation of the thick ureteral musculature.'^ That 
this peristaltic wave can be so violent as to produce pain is not to be doubted, 
particularly when a distal portion of the tube is partially blocked. The 
chief question here arises, however, as to the effect of extrinsic autonomic 
stimulation in producing the colic. Hryntschak in 1925 corroborated 
Engelmann’s earlier findings that the ureter requires neither intrinsic 
ganglion cells nor extrinsic nerves for its functional regulation. Kuntz ’’ on 
the other hand is of the opinion that the abundant nerve supply to the ureter 
cannot be devoid of functional significance. He suggests that “ maintenance 
of the tonus of the ureteral musculature and reflex coordination of the acti- 
vities of the ureter to contractions of the bladder probably represent the most 
important functions of the nerves supplying the ureter.” 

In our series symptoms of ureteral colic, ranging from mild ache in the 
flank to an extremely severe pain of intermittent type, have been present. 
How often the antiperistaltic action of a contracting and irritable bladder 
contributed to the symptomatology is not clear. Ureteral dilatation was 
found to be of temporary benefit in some instances, but lasting relief was 
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noted only after a thoraco-lumbar curvature of the spine, or a myositis in- 
volving this area was eliminated (Cases 11 and 12). 

The best substantiation of the viscerospinal syndrome in relation to the 
symptoms of ureteral spasm or ‘ stricture ’ must come from the urologist. 
A case studied and reported by Wills is presented. 

Case 11. Mrs. J. H. P., white, married, 38 years old. She was first seen at the 
clinic in March 1935. 

Family History: Father died of a stroke. Mother had “ ulcers of stomach.” One 
sister suffered at times from asthma. 

Marital History: Husband and one child living and well. 

Past History: Patient had most of the childhood diseases; and tonsillitis and in- 
fluenza as an adult. A suspension of her uterus was done for lower abdominal pain 
in 1921. In 1923 during her only pregnancy she developed acute gastric and upper 
abdominal distress. She was thought to have an intestinal obstruction but no con- 
firmation of this was obtained. In 1925 she fell and injured her “ lower spine ” 
which resulted in frequent lumbar pain for some time thereafter. Frequent occipital 
headaches were a feature of her adult life. 

Present Illness: The patient’s chief complaint on admission was marked distress 
in the stomach region with occasional nausea. Her symptoms were thought to be 
worse following meals. She also complained of frequency and of pain radiating down 
her right posterior thigh. She noted an increase in frequency and also some burning 
on micturition after being on her feet for several hours. (The latter symptoms had 
previously been noted under similar circumstances in 1933.) She was moderately con- 
stipated. There was a gain of 30 pounds in weight during the past year. She at- 
tributed many of her recent symptoms to weakness after an attack of influenza four 
months prior to this examination. 

Physical Examination : The patient appeared to be in good health and younger 
than her recorded age. She was well developed and moderately obese. Her skin was 
moist and gave evidence of some vasomotor imbalance. Her heart was slightly en- 
larged to the left. The systolic blood pressure was 110, diastolic 80. The lungs were 
negative. The abdomen was protuberant and an old lower midline scar was present. 
No tenderness or hyperesthesia was noted on palpation. Pelvic examination revealed 
a large, moderately lacerated cervix. The uterus was in the anterior position and 
pulled to the left. No particular tenderness was elicited by the exploration. On 
examining the back, areas of tenderness were noted about the third and fourth dorsal 
spines. A lumbar antero-posterior and lateral curve was found in conjunction with a 
pelvic tilt to the right. (The latter was apparently due to a shortness of the right 
leg.) 

Laboratory: Roentgenographic visualization of the gall-bladder indicated normal 
function. No stones were visible. (A gastrointestinal series made in Ventura, Calif, 
a few weeks before was reported to be negative.) Routine blood and urine studies 
were negative. 

Treatment and Progress: A program of weight reduction coincidental with pos- 
tural correction was instituted and a right heel lift was prescribed. Less epigastric dis- 
tress and “ heart burn ” was noted within two weeks although some pain persisted in the 
right hypochondrium for approximately four weeks. The urinary frequency and 
burning disappeared, however. The patient’s condition improved thereafter. She 
remained free of her symptoms up to April 1936 when her heel lift was not worn for 
a period of six days. Return to the correction resulted in prompt relief of symptoms. 

Case n. A white truck driver, married, aged 26, was referred to us complainino- 
of intermittent pain in the left flank radiating to the back and lower part of the 
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abdomen. The patient stated that the pain was always worse after he walked or rode 
in a truck. Usually he felt well on rising, but the pain came on increasingly as the 
day wore on. Nausea occurred frequently during attacks of pain. He had lost 20 
pounds (9.1 kg.). The duration of the condition was two and one-half years in which 
he had made the rounds of physicians and cultists with no relief. 

Examination: The examination revealed tenderness high in the left lumbar region 
and in the lower left quadrant of the abdomen on deep pressure. The abdominal 
muscles were slightly rigid. The left kidney was not palpable. A cystoscopic ex- 
amination showed that the mucosa of the bladder was normal. The left ureter was 
catheterized with difficulty, using a number 4 (French) catheter. The urine gave 
negative results culturally. No evidence of tuberculosis was seen, and inoculation of 
guinea pigs gave negative results. Pyelograms showed the kidney to be in normal 
position; no abnormality was seen. Filling of the renal pelvis reproduced the pain 
(voluntary statement) but more severe than ordinarily. A diagnosis of stricture of 
the ureter was made. 

Treatment: Dilation of the left ureter at first gave relief for a day or so; later 
these treatments were of no benefit even after dilation with a number 12 catheter. 
On reexamination a number 5 catheter was used and met with resistance. Attempts 
to withdraw it revealed that it was in the grip of a spastic ureter. 

The patient was referred to the orthopedic department. Here was found a 
spastic left dorso-lumbar region with tenderness of the muscles on pressure and a 
short left leg. There was a moderate scoliosis. The heel was raised one-fourth inch 
(0.64 cm.), and muscle training was given. The pain left within a few hours and 
within two weeks the patient could walk several miles without discomfort. The ap- 
petite returned and the patient regained five pounds (2.3 kg.) in the first month. Two 
and one-half months later he was working and free from pain. The only recurrence 
he has had took place one day when he wore his old shoes on which there was no heel 
correction. 

The Urinary Bladder. As does the sigmoid and rectum, the urinary 
bladder derives its extrinsic nerve supply from the hypogastric (sympa- 
thetic) and pelvic (parasympathetic) nerves. This innervation as in many 
other segmental areas is mutually antagonistic. In general sympathetic 
stimulation results in inhibition of function whereas the result of parasympa- 
thetic stimulation is functional activity of the organ. It is also probable 
that inhibition of one of the antagonistic nerve groups results in increased 
effectiveness of the other. 

Clinically the same external somatic factors (lumbar myositis, lumbo- 
sacral derangements of articulation, etc.) that induce tonic obstipation in the 
rectum are also of importance in producing motor and sensory disturbances 
of bladder function. Urinary frequency and urgency, for example, have 
been noted in many of our cases where lumbosacral irritation was present. 
Relaxation of the lumbar muscles through physiotherapy or correction of a 
pelvic tilt has resulted in complete relief of symptoms. (Figure 6.) It is 
difficult to evaluate the respective roles of the kidney, ureter and bladder in 
regard to frequency. In any case the postulates of the syndrome apply to 
these individually or collectively as shown above. Presumably, on this basis, 
increased diuresis through the kidney, increased peristaltic action of the 
ureter, and increased tonic contraction of the urinary bladder acting either 
' singly or together may produce frequency. 
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General Discussion 

In reviewing the case reports as a whole and the segmental areas in- 
dividually there are several points in discussion that are common to the 
various divisions involved. I have already suggested three points of ex- 
citation in or near the spine that act separately or in unison through well 
defined nerve pathways to produce physiopathological changes in the viscera. 
I have attempted to demonstrate that these points of stimulation in the skin, 
the dorsal musculature, and the vertebral articulations (figure 1) may be 
eliminated or markedly reduced in activity by postural correction and by local 
physiotherapy. The result of such procedures has been to relieve the patient 
of symptoms associated with deranged physiological activity in the related 
segmental areas of the body. To simplify and correlate the various factors 
in the above relationship in contradistinction to the usual coexistent peripheral 
radiation phenomena I have suggested the term “ viscerospinal syndrome.” 
This term presupposes that the peripheral and the visceral components of 
this syndrome may be studied in one or all of the segmental areas. This is 
borne out by the above studies in spite of the arbitrary grouping of the 
segments for convenience of description. 

In general the type of excitation may be the same at different levels of 
the vertebral column but the response in the visceral portion of the nerve 
distribution is entirely dependent upon the characteristics of the viscus in- 
volved. In other words ureteral spasm on the viscerospinal basis may be 
produced by a myositis of the dorsal musculature (Case 12). Bronchocon- 
striction may be a result of a similar myositis at a higher level (Cases 3, 4, 
5, 6). Ureteral colic on the one hand and asthma on the other are thus 
related in their pathogenesis but naturally they differ in symptomatology. 

It is evident from these studies that the viscerospinal syndrome is con- 
sistent in its manifestations within the range of physiological differences 
found at different spinal levels. It is not so clear, however, as to the exact 
role of the sympathetic as against the parasympathetic in the production of 
the syndrome. It is beyond the clinical scope of this paper to determine, 
for example, whether overstimulation of the sympathetic fibers brings about 
a pylorospasm of the viscerospinal type or whether tlie effect is produced by 
inhibition of the vagus impulses to the pyloric area. Alvarez has shown 
in experiments on the rabbit that if intestinal muscle is stimulated while it 
is in a state of high tone, it may relax, but if stimulated when it is relaxed 
contraction is likely to result. In man the sympathetic-parasympathetic an- 
tagonism described by the physiologists is an imponderable factor when 
clinical studies such as these are made. 

To prove that the points of irritation (cutaneous, muscular or articular) 
near the spine are primarily stimulating to post-ganglionic fibers supplying 
the viscus would require more physiological research than is feasible here. 
It may be that physiopathologic changes in these spinal structures actually 
produce an inhibition of sympathetic impulses. In turn this inhibition may 
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allow parasympathetic tone to predominate, resulting in what appears to be 
an actual parasympathetic rather than sympathetic action on the viscera. 

Whatever the correct interpretation of the mode of action may be it is 
probable that profound physiological changes in the viscera can be demon- 
strated along the disturbed segmental nerve distributions. Furthermore it 
is suggested from a study of these cases that continued physiological dis- 
turbances may produce definite pathological changes as end-results. 

A number of criticisms have been oflfered by clinicians as to the possible 
implications of the syndrome. The actual nervous pathways involved were 
not understood by some. Others denied the postulate of external somatic 
changes as being related to internal visceral disturbances except through 
humoral physiology. It has been shown, however, by neuro-anatomists and 
physiologists that the nerve pathways are present. It has also been shown by 
the mere mechanieal correction of posture — through a heel lift, for example 
— that an articular defect of the spine may be eliminated and along with it 
the related visceral disturbance (Cases 1, 10). This would tend to rule out 
a humoral mechanism. 

Following my preliminary report in which I stressed the role of spinal 
curvatures in relation to visceral disturbances the following questions were 
most frequently asked. “ Many people have spinal curvatures and yet do 
not suffer from visceral disease. Why is the syndrome present in one and 
not in another?” This is a reasonable question and I believe can best be 
answered by the orthopedists who are conversant with the external radiation 
phenomena of radiculitis and intercostal neuritis related to spinal curvatures. 
Atsatt explains this point as follows: “ The neurological complications of 
scoliosis are governed largely by fatigue and corne as the result of lowered 
skeletal resistance. The forces of gravity continuing to act oyer a long 
jieriod of time gradually increase the off center curves, increase the muscle 
fatigue and irritation and thus give rise to nerve stimulation.” He states 
that “ Some incident such as long bed rest, unusual fatigue or strain with 
muscle atony and atrophy may act as the point of climax to initiate the 
neurological chain of events.” 

In untreated cases a history is given of frequent periods during which 
the patient is free or practically free of his radiation disturbances. The 
question is asked, naturally enough, “Why should the pain disappear when 
the scoliosis remains as a focus of irritation ? ” This again may be answered 
by the orthopedists who recognize the fact that “ intercostal neuritis ” may be 
a recurrent symptom of scoliosis characterized by frequent and often long 
standing remissions. They explain the vagaries of neuritis, on the basis of 
changes in muscle tone and fatigue which aggravate a scoliosis and set up 
articular or muscle irritations. These in turn produce nerve radiation phe- 
nomena. It is the aciife irritation that produces symptoms and not the fixed 
and stabilized spinal curvature such as found in Pott’s disease or in the ' 
patient with the congenital hip. 
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Other factors which are noted in common Avith the parietal disturbance 
of the intercostal neuritis type should be discussed at this point. It has 
been observed that climatic changes of an indefinite nature i.e., from the 
summer to the fall months or from winter to spring, as well as changes from 
dry to rainy weather or vice versa, are conducive to attacks in many patients 
suffering from radiation pain. The visceral component seems to go hand 
in hand with the peripheral symptomatology in many instances. Inter- 
scapular pain, for example, may be accompanied by gaseous distention of the 
upper abdomen and Avith epigastric colic. The patient claims in many in- 
stances that pain deA''elops Avhen it is “ building up for a rain ” and is relieA^ed 
shortly after the rain has fallen. I have no explanation for this but offer 
the observations for Avhat they are AA^orth. In many cases the symptoms 
are brought on sharply during the late afternoon as the Avarmth of the day 
diminishes. Patients Avho suffer from the syndrome hesitate to alloAV them- 
seh^es to be chilled. They find heat applied to the area of back pain to be 
of benefit long before such therapy is suggested by the physician. 

Still another criticism is directed tOAA'ard the interpretation of the benefits 
derived from the mechanical correction inA’^oh^ed in these cases. This cri- 
ticism assumes that the benefits are purely psychic; that something is ‘ being 
done’ for the patient; that the patient’s general health, and therefore his 
mental state, is improved by a betterment in postural tone. I readily admit 
that the psychic element is one of the most difficult factors to evaluate in 
clinical research and that experimental Avork is often rendered Avorthless by 
insufficient consideration of this important element. However. I have little 
patience Avith the constant application of the term “ psychic benefit ” to refute 
the claims made by clinical investigators in the autonomic field. Un- 
doubtedly the mental state influences the sympathetic and parasympathetic 
balance in many of the patients studied. It is also true that psychotherapy 
and sedation have aided in the recoA^ery of patients Avith visceromotor symp- 
toms. But these factors have been repeatedly eliminated as being of minor 
importance in a given case once the Auscerospinal syndrome is definitely es- 
tablished. In questionable instances local anesthesia of the related cutaneous 
areas according to the technic of Weiss and Draus has been used to rule 
out the psychalgias. Preliminary sedation as Avell as placebos have also 
been used in making the differential diagnosis and in directing the patient’s 
attention arvay from the real therapeutic procedures. As a matter of fact 
the difficulty has often been to persuade the patient that such a small item as 
a heel correction, or simple exercises for a scoliosis has any connection with 
lus cure. Many times a placebo has been used to keep a patient satisfied 
and to insure his return for observation because of his skepticism in regard 
to his “ unrelated” treatment. I believe that patients in this group are the 
least liable to be benefited because of subjective considerations. Their typi- 
cal reaction is expressed by the common question, “ Doctor, Avhy do you pay 
so much attention to my back, Avhen it’s my stomach that is hurting me ? ” 
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In dosing may I reiterate the necessity for recognizing the importance 
of physiology in relation to clinical problems. Viewing disease from the 
pathological approach is often a confession of failure to recognize the early 
physiological changes. Surgery, for example, has taken the lead in a field 
of physiology which should rightfully belong to the internist. The essential 
hypertensive, long considered a pet of the internist, is referred to the surgeon 
for splanchnic section. To relieve the patient with cardiac pain it is the 
surgeon who is asked to inject the upper thoracic ganglia. Raynaud’s dis- 
ease is often given up as intractable by the internist and sympathectomies are 
performed. But with all his success the surgeon admits he is merely sever- 
ing efferent or afferent pathways which act as simple conduits for physio- 
logical impulses. He is not attacking the basic condition which primarily 
initiates these impulses. There is a derangement yet more remote than the 
ganglionic fibers involved in the cardiospasm or the hypertonicity of the in- 
testinal tract. In cases presenting the viscerospinal syndrome the basic 
stimulus (or inhibition) is superficial to the cord and consists of afferent 
impulses. From our studies an important etiological factor is the somatic 
triad: Skin, dorsal musculature or vertebral articulations (figure 1). By 
correcting disturbances in this triad we may find at least one substitute for 
the hitherto necessary attack by the surgeon on the visceral nerve pathways 
anterior to the spine. Here we are dealing with causes rather than with end 
results of autonomic nerve disorders. 

The body must be integrated as a whole. It must function as a whole 
adapting itself to external as well as internal stimuli. For some time the 
clinician has been so engrossed in the effects of visceral dysfunctions and 
their outward manifestations that he has neglected the skeletal structures 
with their disturbance reflected inward on the viscera. The syndrome herein 
described emphasizes the latter phase of physiological balance. 
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CALCAREOUS AORTIC STENOSIS; REPORT OF 
NINE CASES WITH AUTOPSY FINDINGS 

By Lester Cohen, M.D., Irving Gray, M.D., B.A.C.P., Philip I. Nash, 
M.D., F.A.C.P., and Harold Fink, M.D., F.A.C.P., 

Brooklyn, Nczv York 

Calcareous aortic stenosis, or stenosis of the aortic valve with calcifica- 
tion of the cusps, is a clinical entity which is receiving increasing attention. 
Probably the most important clinical feature has been, and remains, the 
disproportion between the clinical signs and symptoms during life as com- 
pared with the marked changes present in postmortem examination. Pa- 
tients suffering from aortic stenosis have a clinical course which is entirely 
distinctive from that of either mitral disease or mitral and aortic disease 
combined. On analyzing the age incidence, the physical signs, the age at 
which symptoms first appear and the mode of death, it becomes quite evident 
that patients with calcareous aortic stenosis comprise a well segregated and 
defined group. A rather distinctive and characteristic finding in this group 
is the paucity of symptoms directing attention to the heart until the abrupt 
onset of cardiac manifestations. 


Literature 

Trousseau^ was among the earliest clinicians to recognize the peculiarities 
associated with aortic valve disease. He called attention to the occurrence 
of sudden death in lesions of this valve and “ the absence of the assemblage 
of the phenomena which constitute the general symptoms of disease of the 
heart.” In 1892, Vaquez," with his teacher Potain, examined a woman, 60 
years of age, who had a murmur of aortic stenosis. Some 20 years later 
he again saw her on her death bed, and learned that in the interval of 20 
years she had been very comfortable. 

Osier® borrowed a phrase from Oliver Wendel Holmes when he ex- 
pressed the thought that this lesion is not only compatible with continued 
good health, but that “it may promote longevity.” Following Osier’s dis- 
cussion in 1888, contributions by Cabot,^ Moenckeberg,® Christian,® Clawson 
and his co-workers,^ Hathaway,® Libman,® and more recently Margolis and 
his co-workers,^® McGinn and White,^^ and others have added a great deal to 
the present knowledge of calcareous aortic stenosis. 

In this communication we are reporting nine cases of this clinical entity 
with a summary of the essential findings of the cardiovascular system as 
noted at autopsy. All of our cases but one were males. The ages ranged 
between 46 years and 84 years. 

* Received for publication August 16, 193S. 

From the Departments of Medicine and Pathology, Coney Island Hospital, Brooklyn, 
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Case Reports 

Case 1. A. K., a male adult, aged 72 years, was admitted to the hospital on April 
23, 1935, complaining of dyspnea and orthopnea of two months’ duration. The family 
history and the past history were essentially negative. The present illness dated to 
some eight weeks before admission when the patient first began to complain of short- 
ness of breath on exertion and the necessity of sleeping “ sitting up in bed.” Prior to 
admission to the hospital he had been under digitalis therapy and had occasional pre- 
cordial pain lasting for a few minutes at a time The essential findings on physical 
examination were dyspnea, orthopnea and cj'anosis in a well preserved, white, male 
adult. The heart was enlarged to the left, the rhythm was regular, and the sounds 
were of poor quality. At the lower end of the sternum and somewhat to the left, a 
saw-rasping systolic murmur was heard. Over the aortic area a rough systolic mur- 
mur was heard which radiated upward into the vessels of the neck. The second aortic 
sound was not audible. Rales were heard at the right base, and the liver extended 
some 6 cm. below the costal border. There was no peripheral edema. The systolic 
blood pressure was 100 mm. of mercury and the diastolic 48 mm., and the pulse rate 
was 60 per minute. Serology was negative. Blood chemistry findings were normal. 
There was increasing dyspnea and orthopnea. The patient died 12 hours after admis- 
sion to the hospital. 

Autopsy Protocol. The heart weighed 580 grams and was markedly hypertrophied 
and dilated. The wall of the left ventricle measured 2 cm. in thickness, that of the 
right 0.5 cm. in thickness. All the chambers of the heart were markedly dilated and 
contained postmortem clots. The tricuspid valves were slightly thickened and opaque. 
The chordae tendineae were slightly hypertrophied. A probe, passed from the left 
ventricle into the aorta, met with marked obstruction and was admitted into the aorta 
only with difficulty. The semilunar aortic valves were thickened, markedly sclerosed 
and calcified. The edge of one of the cusps measured 0.5 cm. in thickness and was 
markedly calcified. The pulmonary valves were slightly sclerosed. The coronary 
arteries were pipe-stem in nature, markedly sclerosed and easily traced throughout 
tlieir entire course. There was no recent obstruction. The aorta showed marked 
atheromatosis, calcareous deposits and ulcerations. 

Comment. This 72-year-old man was clinically well until two months 
prior to his death. Following the onset of symptoms of heart failure there 
was a rapid and progressive downhill course. The important findings on 
examination of the heart were the rough systolic murmurs heard over the 
aortic area and in the region of the mitral valve, and an inaudible second 
aortic sound. At autopsy the aortic valves were found to be thick, sclerosed 
and calcified. 

Case 2. S. G., a white male adult of 46 years of age, was first admitted to the 
hospital on April 8, 1935, complaining of a cough of many years’ duration and 
shortness of breath of one month’s duration. The patient's mother had died of “ heart 
trouble ” but there was no other family history of cardiovascular disease. The past his- 
tory revealed the fact that at the age of 12 he had had malaria, at 18 had a nephropexy, 
at 30 had gonorrhea, and at 39 had pneumonia and pleurisy. There was also a past 
history of frequent upper respiratory infections. One year prior to admission to the 
hospital he had been having increasing shortness of breath on exertion and for the 
past month had had attacks of nocturnal dyspnea and palpitation. The essential find- 
ings on examination were dyspnea and orthopnea, enlargement of the heart to the 
left, presence of a presystolic murmur at the apex, and a rough systolic murmur over 
the aortic area, transmitted upward to the vessels of the neck. The second aortic 



CALCAREOUS AORTIC STENOSIS 


2093 


sound was not heard. A thrill was felt over the aortic area. The peripheral blood 
vessels were thickened and the pulse was small. Cardiac rate was rapid, rhythm was 
regular and the muscle tone was of fairly good quality. There was evidence of right 
and left hydrothorax and the liver was enlarged two fingers-breadth below the costal 
border. No sacral or pretibial edema. Roentgen-ray examination showed an enlarge- 
ment of the heart, predominantly left ventricular, with increased vascularity through- 
out the pulmonary parenchyma and effusion in both chests. Fluoroscopic examination, 
with the administration of barium outlining the esophagus, revealed a left auricular 
bulge and enlargement of the left ventricle. Electrocardiographic studies showed : 
Lead I, regular sinus rhythm, slurring of R and negative T. Lead II, negative P, 
slurred R, depressed ST and diphasic T. Lead III, negative P, slurred and notched 
QRS. Interpretation : Left axis deviation, severe myocardial disease and auricular 
involvement. The blood pressure varied from 140 to 118 systolic and from 84 to 60 
diastolic. Blood chemistry findings were normal, and examination of tire urine showed 
a trace of albumin and a few granular casts. Following the continuance of bed rest, 
low caloric diet and digitalis therapy, signs of congestive heart failure gradually de- 
creased and the renal findings returned to normal. The pleural effusion disappeared, 
the patient’s condition improved, and he was discharged on April 23, 1935, IS days 
after admission. The diagnosis at this time was : arteriosclerotic heart disease with 
calcareous aortic stenosis, calcification of the mitral ring, left and right heart failure 
and bilateral hydrothorax. Four days after discharge from the hospital the patient 
was readmitted with a history of having experienced a very severe attack of pain in 
the epigastrium several hours previously. The pain continued, radiated to both 
axillae and shoulders, and the patient “ felt as if dying.” Examination showed the 
patient to be dyspneic and cyanotic; the heart sounds were weak and rapid and the 
skin cold and clammy. Blood pressure on admission was 128 systolic and 60 diastolic 
and within a few hours dropped to 98 systolic and 64 diastolic. The murmurs heard 
and described on the first admission were present but less intense in character. 
Within 24 hours the temperature was elevated to 102° F. A pericardial friction rub 
was heard over the lower end of the sternum. Electrocardiographic study at this time 
showed changes indicative of progressive myocardial damage as compared with the 
tracing taken some three weeks previously, but no characteristic changes to indicate a 
recent coronary occlusion. His condition remained critical. Eight days after ad- 
mission he suddenly became markedly dyspneic and cyanotic. The pulse was rapid 
and feeble and the blood pressure was so low it could not be estimated. The chest was 
full of rales, and the patient expired within a few minutes after the onset of this attack. 

Autopsy Protocol. The heart and aorta weighed 500 grams and lay free in the 
pericardial sac. On the anterior surface of the left ventricle, close to the apex, there 
was a small circumscribed patch of fresh fibrin. The left ventricle was hypertrophied 
and there was very little dilatation present. The aortic valve was rigid and fixed and 
the leaflets were replaced by firm bone-like masses. The anterior descending branch 
of the left coronary artery presented in its lumen a fresh adherent thrombus about one 
and one half centimeters from its termination. The myocardium in this vicinity 
showed hemorrhagic infarct. 

Comment. The marked calcification of the aortic valves, as noted in 
the autopsy, undoubtedly existed many years before the onset of the clinical 
symptoms of heart disease which were first manifested two years prior to 
death. The anginal syndrome, we believe, was due to the coronary artery 
disease. This man was the youngest of those included in this group. The 
classical attacks of left ventricular failure were followed by coronary artery 
thrombosis which necessitated re-hospitalization. The physical examination 
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revealed criteria which we believe are confined to those who have calcareous 
aortic stenosis, namely a rough systolic murmur over the aortic area trans- 
mitted to the vessels of the neck, absent aortic second sound, palpable thrill 
over the aortic area and small pulse. 

Case 3. N. W., a male adult 66 years of age, was admitted on April 10, 1934, 
with a history of five previous attacks of precordial pain and shortness of breath dur- 
ing the preceding six months. His immediate condition, necessitating hospitalization, 
was of 12 hours’ duration, and was manifested by precordial pain, vice-like in char- 
acter, and by dyspnea and cyanosis. The essential findings on physical examination 
were the marked cyanosis of the lips, ears and finger-tips, pulmonary edema, systolic 
murmur and thrill over the aortic area, and a decrease in aortic second sound. An 
electrocardiogram taken at this time revealed left axis deviation and severe myocardial 
damage. Response to treatment for the attack of left ventricular failure by sedation, 
bed rest and digitalis therapy was satisfactory. The patient improved and was dis- 
charged from the hospital four weeks after admission. He was comparatively well for 
some 22 months when he was readmitted to the hospital (February 27, 1936), with 
a history of increasing dyspnea and precordial discomfort. These symptoms had ap- 
peared approximately a week prior to admission and were initiated by an attack of 
breathlessness which woke him from his sleep during the night. On examination 
there were all the evidences of left ventricular failure (numerous rales throughout 
both lung fields, marked pallor and cyanosis of the finger-nails and dyspnea). The 
essential findings on examination at this time were : the high-pitched musical murmur 
heard at the apex and transmitted upward to the aortic region where it was accen- 
tuated, absence of the aortic second sound, and enlargement of the liver (two fingers- 
breadth below the costal border). The systolic blood pressure was 210 and the 
diastolic 100 mm. Treatment by dry phlebotomy and sedation brought about definite 
relief of orthopnea, and the moisture in the lungs disappeared. An electrocardio- 
graphic study showed marked left axis deviation with progression of the severe myo- 
cardial damage, as compared with the electrocardiographic study taken in 1934. Some 
24 hours after admission, when the patient was having his breakfast, he suddenly fell 
over dead. 

Autopsy Protocol. The heart and aorta weighed 600 grams. The left ventricle 
measured 1.3 cm. in thickness and there was flattening of the musculature. The aortic 
valve showed marked calcification and the mitral valve revealed thickening of the 
cusps but no calcification. The intima of the aorta was brittle and calcified. The 
coronary orifices and vessels were patent throughout and revealed no evidence of old or 
recent thrombosis. 

Comment. The postmortem examination of the heart failed to indicate 
any evidence to explain this rather sudden and unexpected death. The possi- 
ble mechanisms responsible for the sudden death are discussed later. 

Case 4. W. C., a white male adult, 80 years of age, was first admitted to the 
hospital, February 18, 1936. For three years prior to admission he had been com- 
plaining of “ pain over the heart and in the back, with shortness of breath, getting 
worse in the last three months, and swelling of the legs for one month.” He was able 
to carry on his work until some two (2) months prior to admission when, because of 
breathlessness and pain over the heart, he had to discontinue all activity. In recent 
months he was compelled to sit upright in order to sleep. On the evening of admission 
to the hospital he complained of “ sharp pain over the heart with loss of breath.” The 
essential findings on physical examination were the enlargement of the heart (apex 
beat in the sixth interspace at the anterior axillary line), a sharp, rasping, high-pitched 
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murmur at the apex, replacing the first sound, intensification of this systolic murmur 
at the aortic area, diminished aortic second sound and systolic thrill over the aortic 
region. Moist rales were heard at both bases. The liver was slightly enlaiged and 
tender, and there was a slight pretibial edema. Blood pressure 140 systolic,^ 100 
diastolic. The diagnosis of calcareous aortic stenosis with extension of the calcifica- 
tion downward to the mitral valve was made. After several days the patient left the 
hospital against advice, only to return three months later with maiked dyspnea, 
orthopnea and precordial distress, palpitation and moderate edema of both legs. He 
presented the signs of congestive heart failure. On examination of the heart, the 
rasping murmurs previously described were heard over the mitral and aoitic areas. 
Electrocardiographic studies done on three occasions showed auricular fibrillation with 
left bundle branch block. The patient failed to respond to treatment and died one 
month after admission to the hospital. 

Autopsy Protocol. The heart weighed 700 grams and showed predominant en- 
largement of the left ventricle. Externally over the left ventricle there was a 
medium-sized, white, calcified, adherent plaque. On section the left auricle was 
average in thickness and the mitral valve leaflets were markedly calcified. The mitral 
orifice admitted one and one-half fingers. The left ventricle was markedly hyper- 
trophied. The aortic valve leaflets were extensively calcified and opaque. .The 
coronary arteries showed extensive calcification and sclerosis throughout, but there 
were no occlusions. The aorta showed marked atherosclerosis and calcified areas 
throughout. There was an aneurysm present in the hepatic artery, close to its origin, 
which was 1.5 cm. in diameter and filled with an old laminated blood clot. The 
.spleen weighed 200 grams, was slate blue, and showed areas of old infarction. The 
kidneys showed old wedge-shaped areas of scar tissue. 

Comment. The finding of a healed aneurysm of the hepatic artery and 
the presence of the infarcts in the spleen and kidneys naturally raise the 
question as to whether or not this man at some time previously had had a 
subacute bacterial endocarditis which had healed. 


Case 5. P. G., a white male adult, 55 years of age, was admitted to the hospital 
in coma, on November 14, 1933, and died within a few hours. The history obtained 
from a relative indicated that the patient had had a known hypertension for three 
years, and that three weeks prior to admission he had sustained an injury to the left 
index finger. There was no history of symptoms suggestive of progressive heart 
failure. The “ patient collapsed and went into coma ” and was brought to the hospital. 
The physical examination revealed a comatose white male adult with extreme cyanosis. 
The heart was enlarged, rate increased, and rhythm regular. A loud rough systolic 
murmur was heard over the apex and the aortic area. The aortic second sound was 
distinctly less prominent than the pulmonic second sound. The lungs were clear ; tlie 
liver was enlarged to two fingers’ breadth below the costal border. There was no 
edema of the sacrum or of the tibia. There was an infection of the left index finger 
with pus exuding from several incisions. In view of the comatose state, spinal tap 
was done and the fluid returned was bloody but under normal pressure. There was 
no sugar present in the urine. 


Autopsy Protocol. Examination of the 'brain revealed the fourth ventricle to be 
distended by a blood clot. On serial section, this blood clot extended throughout the 
entire fourth ventricle and seeped into the central canal of the cord, and the pons 
showed several hemorrhages throughout its length. There was no evidence of con- 
genital aneurysm of the cerebral vessels. The heart weighed 800 grams. The lumen 
of the right ventricle was encroached upon by the bulging of the septum inward The 
mitral orifice admitted two fingers. The valve leaflets were transparent and shinv 
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The lumen of the left ventricle was of average size and the musculae carneae were 
rounded. The wall of the ventricle measured 1.8 cm. and was of a homogeneous brick- 
red color. The aortic valve had a bicuspid arrangement. The leaflets were shortened 
and the edges were somewhat rounded and calcified. The coronary orifices were 
widely open and the branches of both the right and left coronary arteries showed a 
moderate arteriosclerotic process. There was no sclerosis of any of the vessels, nor 
was there a recent thrombosis. The aorta showed a moderate atheromatous process 
without calcification. 

Comment. Death in this case was due to extensive hemorrhage into the 
fourth ventricle of the brain. To the best of our knowledge there were no 
symptoms associated with the cardiac abnormalities as noted in postmortem 
examination. At autopsy a congenital bicuspid aortic valve was found with 
extensive calcification of the ring and leaflets. Examination of the cerebral 
blood vessels did not disclose any congenital or mycotic aneurysm. 

Case 6. S. F., a white male adult, 47 years of age, was admitted to the hos- 
pital on October 15, 1936, and died within a few hours after admission. He had 
been well until midnight prior to the day of admission when he suddenly developed 
dyspnea and orthopnea. On admission to the hospital he was markedly cyanotic and 
expectorating a frothy, bloody sputum. Examination showed both lungs full of 
bubbling rales. It was difficult to hear the heart sounds because of the pulmonary 
edema. The blood pressure was 160 systolic and 96 diastolic and dropped to 130/90 
following phlebotomy of 300 c.c. There was slight improvement following this pro- 
cedure. The cardiac rhythm at this time was found to be totally irregular. Muscle 
tone was poor and there was no accentuation of the aortic second sound. It was dif- 
ficult to evaluate the question of cardiac murmurs because of the pulmonary edema. 

Autopsy Protocol. The heart weighed 500 grams. The mitral orifice admitted 
the tip of the index finger. On section the posterior and lateral wall of the left 
auricle was covered with a large, friable, grayish-brown, laminated thrombus which 
was firmly adherent to the auricular wall and when pulled away left an irregular 
granular surface. The mitral valve was grayish-white in color, opaque and rigid, 
and in several areas calcified. The chordae tendineae were markedly thickened, re- 
duced in number, pearly-gray in color and shortened. The aortic semilunar valves 
were likewise grayish-white in color and rigid. There were adhesions between the 
cusps, with definite encroachment upon the lumen. The cusps adjacent to the right 
coronary orifice showed calcification. The septum membranaceum was grayish-white 
in color and semirigid. The section of the ventricle showed the musculature to be 
brick-red. Both right and left coronary arteries showed patent orifices with mod- 
erate diffuse atheromatosis distributed throughout their major branches. The aorta 
showed moderate diffuse atheromatosis which was slightly more marked at the lower 
end of the abdominal portion. 

Comment. This patient had no known previous history of rheumatic 
fever and had no manifestations of disease until a few hours prior to ad- 
mission to the hospital, when he suddenly developed acute symptoms of 
cardiac failure and went rapidly downhill despite all therapy. Atherosclero- 
tic changes in the coronary arteries and aorta were rather mild. The ex- 
tensive calcific changes were limited to the aortic and mitral valves and their 
respective rings. The extensive changes in the chordae tendineae and the 
papillar}’^ muscles are highly suggestive of previous rheumatic infection. 
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Case 7. W.. L., a white male adult of 84 years, was admitted to the hospital on 
January 31, 1936, with a history of increasing dyspnea, ankle edema and nocturia of 
five months’ duration. For five days prior to admission he complained of very 
marked weakness.” The essential findings on physical examination were the nu- 
merous rales throughout both lung fields, decrease in intensit}' of all heart sounds, 
absence of apical impulse, pulse rate of 40, moderate degree of ankle edema and a 
blood pressure of 140 systolic and 70 diastolic. Electrocardiographic study showed a 
complete heart block with auriculo-ventricular dissociation. The patient lapsed into 
coma soon after arrival at the hospital, developed Cheyne-Stokes respiration and died 
50 hours after admission. 

Autopsy Protocol, The heart weighed 575 grams. The left ventricular wall was 
h 3 'pertrophied and dilated, measuring 1.8 cm. in thickness. Multiple areas of fibrosis 
were present in both ventricular walls. The aortic valve was rigid and diffusely cal- 
cified. There was an old thrombus formation in the right coronary arter)^ 5 cm. from 
its origin. The left coronary artery and branches were patent. There were small 
areas of fibrosis in the interventricular septum. 

Comment. The fibrosis in the interventricular septum was probably due 
to extension of calcific changes from the aortic valve and ring. This fibrosis 
in the interventricular septum, we believe, was responsible for the changes in 
the cardiac rhythm (auriculo-ventricular dissociation, with complete heart 
block) . 

Case 8. E. N., a white female adult, 74 years of age, was admitted to the hospital 
on March 1, 1932, with a history of “heart trouble for the past six months.” There 
was progressive shortness of breath and increasing edema of the lower extremities. 
She had been taking tincture of digitalis before admission to the hospital. Three days 
prior to hospitalization she became semistuporous. On admission to the hospital she 
was found to be in stupor, markedly dj'spneic and cyanotic. The heart was enlarged 
to the left. The apex was in the sixth interspace, outside the nipple line. The sounds 
were totally irregular with a marked rough systolic murmur heard over the entire 
precordium. There were rales at both bases. The liver was enlarged to two fingers- 
breadth below the costal border and the edema of both lower extremities extended 
upward almost to the groin. Patient died within 12 hours after admission to the 
hospital, without rousing from coma. 

Autopsy Protocol. There was marked thickening of the left ventricle which 
bulged into the lumen of the right ventricle. The mitral orifice admitted only one 
finger. The aortic semilunar valve was markedly sclerotic and in the anterior cusp 
there was a calcified nodule about 1 cm. by 0.5 cm. Both coronary arteries were 
patent. The descending thoracic aorta showed calcified plaques about one-half inch 
to one inch in length. 

Comment. This patient had suggestive evidence, on postmortem ex- 
amination, of a healed rheumatic mitral valvular disease (stenosis). There 
was a six months’ history indicative of congestive heart failure. The cal- 
cification present was confined to the aortic valve leaflet. 

_ Case 9. J. S., a white male adult, aged 65 years, was first admitted to the hos- 
pital in 1934, for gastric distress following meals. At this time a loud systolic musical 
murmur was heard over the entire precordium, especially intense over the aortic area 
and transmitted to the vessels of the neck. The second sound at the aortic area was 
diminished m intensity. Roentgen-ray study revealed cardiac enlargement and 
sclerosis of the aorta. His stay at the hospital was uneventful and he left against 
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advice. Two years later, in 1936, he was readmitted because of increasing dyspnea, 
orthopnea and nosebleeds. The blood pi'essure at this time was 170 systolic and 105 
diastolic, and the cardiac findings were essentially the same as those noted previously. 
There were numerous rales at both bases, and the pulse rate on admission was in- 
creased (rate 120). Electrocardiographic study showed a marked degree of left axis 
deviation with evidence of myocardial damage. Digitalis therapy and rest in bed 
brought about a striking improvement and the patient left the hospital five days after 
admission, much improved. He was readmitted to the hospital for the third time on 
January 5, 1937, some six months following previous discharge. Marked dyspnea and 
orthopnea, aggravated by a recent upper respiratory infection, brought him to the hos- 
pital. At this time there was evidence of congestive heart failure as manifested by 
numerous rales in both bases, fluid in the right chest, enlargement of the liver, fluid 
in the peritoneal cavity and edema of the ankles. The heart was definitely increased 
in size and a rough systolic murmur, most intense over the aortic region, was heard 
over the entire precordium, and was transmitted upward into the vessels of the neck. 
There was a systolic thrill over the aortic area. The second aortic sound was absent. 
Digitalis therapy and sedation failed to bring about any improvement and there was 
gradual increase in the signs of heart failure. The patient died two weeks after 
admission. 

Autopsy Protocol. The heart weighed 600 grams. The visceral pericardium was 
adherent to the parietal pericardium at one point on the anterior surface of the left 
ventricle. Over the entire apex and over the septum there were irregular grayish- 
white areas immediately beneath the mural endocardium. At a point one-third down 
on the septum the left ventricle showed a sudden transition from the normal mural 
endocardium to a raised, firm, grayish-white lining. The wall of the ventricle thinned 
out as the apex was approached (thickness of 4 mm.). The entire apex was ballooned 
and filled with an irregular laminated thrombus. The aortic semilunar valves were 
rigid, opaque, and showed numerous raised areas bright yellow in color, some of which 
were bony hard in consistency. The area between the left anterior cusp and the 
anterior mitral flap showed a similar calcification. The base of the aorta showed 
diffuse atheromatosis with calcification. The coronary orifices were both patent. The 
anterior branch of the left descending coronary artery was completely occluded from 
a point 3 cm. from its origin and for a distance of 1.5 cm. This length of the artery 
contained a thick, completely occluding calcific node. Distal to that point, the vessel 
was of average appearance. The circumflex branch of the left coronary artery showed 
a moderate sclerosis. The right coronary artery was likewise completely occluded at 
a point 6 cm. from its origin and for a distance of 1 cm. 

Comment. This patient had hypertensive heart disease with extensive 
sclerotic changes in the coronary arteries with evidences of old and recent 
occlusion. The extensive calcification of the aortic valves undoubtedly con- 
tributed in some degree to the increasing cardiac insufficiency. The clinical 
course in this case was primarily influenced by the changes in the coronary 
system. 

Etiological Factors 

The causes of calcareous aortic stenosis are commonly ascribed to : 

1 . Degenerative changes incident to atherosclerosis. 

2. Rheumatic fever. 

3. Healed infective endocarditis. 

4. Changes superimposed upon a congenital defect of the aortic valves. 
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1. Atherosclerosis. In 1672 Raj'^ger^" first described calcification of 
the aortic valves. A detailed pathological description was first given by 
Moenckeberg ^ in 1904. He described in detail the pathogenesis and mor- 
phology of aortic stenosis with calcareous deposition. This author called 
attention to the fact that lesions of an atherosclerotic nature affecting the 
valves regularly begin to appear beyond the age of 35 years. In the athero- 
sclerotic group, Moenckeberg ® described an “ ascending valve sclerosis 
wherein the changes take place in the layers of the valve facing the sinus of 
Valsalva, from which point the process extends up the valve leaflet to the 
free margin. He also described a “ descending type ” where the lesion starts 
primarily in the aorta and extends down onto the valve leaflet and com- 
missures. The fact that calcareous aortic stenosis is seen most frequently 
beyond the age of SO would indicate that the most common cause of these 
changes is atherosclerosis. However, even when there are most advanced 
calcific deposits in the aortic valves with concomitant lesions in the aorta or 
coronary arteries or both a non-infective basis of the disease cannot be as- 
sumed. The difficulty in evaluating the question of atherosclerosis or in- 
fection as factors has been well stressed by Hathaway ® in his summary of 
52 cases. 

2. Rheumatic Fever. The fact that calcareous aortic stenosis is seen in 
the age group in which active endocarditis seldom occurs would make it 
appear that degenerative heart disease and the atherosclerotic changes as- 
sociated with the degenerative processes are the most frequent causes of 
calcific changes in the aortic valves. The difficulty in obtaining any definite 
history of rheumatic infection in many cases also favors this concept. It is 
proper to call attention to the fact that, since this group is farthest removed 
from that period of life during which active rheumatic fever is common, 
evidences of active rheumatic disease are not to be expected either on clinical 
examination or at postmortem examination. The failure to elicit a history 
of previous rheumatic disease is not unusual, for even in mitral stenosis, 
which is almost always due to rheumatic fever, a history of such infection is 
obtained only in about SO per cent of the cases according to the analysis of 
Christian.® In an excellent survey of 123 cases of aortic stenosis McGinn 
and White report a previous history of rheumatic fever in one-third of the 
entire group. There was a definite history of rheumatic infection in 23 
per cent of those who came to autopsy and in 46 per cent of the clinical 
series. Cabot ^ concluded that his cases were due to previous rheumatic dis- 
ease but could not very well correlate the age and sex incidence Avith rheu- 
matic fever. In none of our cases was there any history suggestive of 
previous rheumatic infection. In Cases 2 and 8 of our series the probability 
of previous rheumatic disease must be considered even though there Avere 
concomitant evidences of degeneratiA'-e changes. 

3. Healed Infective Endocarditis. We are indebted to Libman for 
our knoAvledge concerning the relationship of healed subacute bacterial endo- 
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carditis to chronic valvular defects. According to Libman’s concept heal- 
ing of the valve takes place after the patients become bacteria-free. Sub- 
sequently, calcific masses are deposited in the valves which interfere with 
their function. In these cases there is usually a history of a primary valve 
infection complicating the rheumatic phase. This is followed by a free 
interval of months or years with subsequent reinfection of the diseased valve, 
commonly by the Streptococcus viridaiis. The clinical course at this stage 
may be that of a severe active bacteremia, or the infection may be very low 
grade and run a protracted clinical course. If healing takes place there 
may be evidence only of a valvular defect. Case 4 of our series presented 
the following pathological feature which leads us to believe that it belongs 
in this group of healed infective endocarditis. This patient had an aneurysm 
of the hepatic artery and areas of infarction in the kidney and in the spleen, 
in addition to the calcification of the aortic and mitral valves. The opinion 
that bacterial endocarditis may be healed by calcification was recently ex- 
pressed by Perry.^® This -author states that it is probable that in those cases 
where calcific nodes are found on one of the cusps of the aortic valve, in the 
absence of atheromatosis, an unrecognized active bacterial endocarditis later 
healed may have been the cause. The presence of old renal infarcts, the ab- 
sence of pericardial adhesions, and the fact that both diseases (calcareous 
aortic stenosis and subacute bacterial endocarditis) predominate in males, 
are, in the opinion of Cabot,'* suggestive evidence of healed subacute bac- 
terial endocarditis. 

4. Congenital Defects. We are greatly indebted to Osier for the pres- 
ent day knowledge of the relationship between a congenital defect (bicuspid 
aortic valve) and the development of calcareous aortic stenosis. The pre- 
disposition of this type of congenital lesion to calcific deposition or the oc- 
currence of superimposed infection was shown by Osier and by Abbott.*® 
In Case 5 of our series we have all the criteria as laid down by Osier for the 
identification of congenital bicuspid valve. We believe that the deposition 
of calcium in this case was engrafted upon a congenitally defective valve in 
which infection did not occur. Careful search of other organs and viscera 
failed to reveal any presumptive evidence of a previous endocarditis. Recent 
anatysis of nine cases of congenital bicuspid aortic valve indicate the 
marked tendency for calcific deposition in these individuals. In our patient 
there were no other congenital abnormalities either in the cardiovascular 
system or elsewhere, other than in the bicuspid aortic valve. Syphilitic 
changes in the aorta with the subsequent pathological changes involving the 
aortic valves never result in a stenotic lesion of this valve. 

Clinical Features 

The murmur of calcareous aortic stenosis may be described as extremely 
loud and may be either musical or hard and saw-rasping. At times this 
murmur may be so loud that it may be heard; to quote Stokes,** “ at some 
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distance and with a patient resting in a chair, the thrill may he transmitted 
to the arms of the chair ” The radiation of the murmur is classical In- 
variably the direction is upward and to the right side of the neck, and at 
times the murmur may be heard in the paraA'^ertebral area on the right side 
posteriorly at the level of the second thoracic vertebra. If there is associ- 
ated calcification of the mitral ring there may be a loud systolic murmur 
heard at the apex." This murmur radiates upward along the left sternal 
border and, as described by Libman," becomes intensified over the aortic 
area. The apical murmur under these circumstances is also transmitted to 
the left axilla. 

A distinct thrill over the aortic area is usually present in calcareous 
aortic stenosis. The thrill at times is more perceptible when the patient is 
in the upright position. The character of the second aortic sound is an im- 
portant consideration in the diagnosis. The absence of the second sound or 
a marked diminution in its intensity is the most important single confirma- 
tory sign in calcareous aortic stenosis. This is especially true if hypertension 
exists. At times the second sound is replaced by a soft blowing diastolic 
murmur. In our studies we have not encountered any signs of clinical in- 
sufficiency of the aortic valve. 

The advanced age of the average patient is such that changes in the wall 
of the radial artery make the detection of fine differences in pulse excursion 
rather difficult. We, therefore, did not place much importance on the pres- 
ence of the typical pulse of aortic stenosis (rarus, parvus, tardus and longus). 
Information gained from the study of the blood pressure values was not 
significant for the reason that this factor is dependent on too many variables 
(insufficiency of the left ventricle, myocardial tone, condition of tbe periph- 
eral vessels, etc.). 

Angina as a prominent symptom in calcareous aortic stenosis has recently 
been reported by Boas.^® This author stressed not only the symptom of pre- 
cordial pain but also called attention to heart-block and a tendenc)'’ to syncope 
in this group. In view of the high incidence of associated calcification of 
the coronary arteries with some resultant insufficiency, it is not surprising 
that angina pectoris is a frequent clinical feature. Pain has been known to 
be accompanied by sudden death, with or without changes in the rhvthm. 
When the changes in the annulus fibrosus extend into the membranous por- 
tion of the septum, changes in cardiac rhythm are to be expected. Partial 
or complete block or bundle branch block may follow if this septal process 
■ takes place in the angle between the anterior cusp and the right posterior 
cusp, at which site the conduction tissue is located.^” In a patient who had 
calcareous aortic stenosis with attacks of syncope, Marvin and Sullivan ob- 
tained electrocardiographic tracings during the period of syncope. They 
concluded that these attacks of syncope were due to an abnormal carotid 
sinus reflex. This is of practical clinical importance especially in under- 
taking an operation upon an elderly patient who shows signs of calcareous 
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aortic stenosis. Sudden death while under anesthesia may be due in these 
patients to an abnormal carotid sinus reflex or rhythm changes. Sudden 
death in Case 3 (N. W.) could not be explained by any morphological 
changes. A mechanism such as that described by the above authors might be 
invoked in this death. The sudden deaths which occurred in Cases 2 and 9 
were due either to acute coronary artery occlusion or to extension of the 
calcification from the aorta to the coronary arteries. 

Summary 

Calcareous aortic stenosis is a disease predominantly affecting males and 
usually occurring past middle life, but occasionally encountered in younger 
persons. The outstanding physical signs are the typical murmur, accom- 
panied by a diminished second aortic sound and a palpable thrill over the 
aortic area. The heart is enlarged. The stenotic aortic lesion is usually 
accompanied by changes (atheromatous) in the aorta and coronary arteries 
and at times by calcific changes in the mitral valve and ring. The syndrome 
of angina pectoris and disturbances in cardiac rhythm are commonly seen 
in this disease. The occurrence of sudden death is a striking and frequent 
characteristic. 

In this communication we have reported nine cases of calcareous aortic 
stenosis and have discussed the etiological factors, morphological changes 
and clinical features. 
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THE DETERMINATION OF BILIARY TRACT INFEC- 
TION WITH THE ENCAPSULATED 
DUODENAL TUBE* 

By John Russell Twiss, M.D., F.A.C.P., R. Franklin Carter, M.D., 
and Richard Hotz, M.D., Neiv York, N. Y. 

That it is now possible to determine biliary tract infection with consider- 
able accuracy, without operation, has been proved by the correlated pre- 
operative and operative bacteriological findings in a series of 120 patients 
with chronic biliary tract disease. In each case a pre-operative duodenal 
drainage was performed under sterile precautions with the encapsulated 
Twiss duodenal tube,^ and the bacteriological findings of the duodenal bile 
were compared with those of specimens obtained from the biliary tract at 
operation. The findings were identical in such a large proportion of the 
cases studied that the use of this procedure as a diagnostic measure seems 
fully justified. 

The importance of being able to ascertain infection of the biliary tract 
cannot be overestimated. The excellent results of early surgery in patients 
with infection are well known, likewise in those with stone, obstruction, or 
malignancy. On the other hand, careful follow-up studies have shown that 
in the absence of these conditions, surgical treatment frequently gives un- 
satisfactory results. We believe that this can be attributed in many cases 
to an inability to determine the presence pre-operatively of biliary tract in- 
fection. Another reason is disregard for functional disorders or dyskinesias 
of the biliary tract, usually not associated with infection, which were first 
described by Westphal ^ and by Ivy and Sandbloom.® 

In biliary tract disease reliable evidence of infection can be obtained only 
by isolation of pathogenic bacteria upon culture. This is possible by the use 
of the duodenal tube, which was introduced by Gross * and Einhorn,^ and 
greatly improved in diagnostic value by the Lyon® method of duodenal in- 
tubation. Further contributions have been made by Rehfuss,' Levine,® and 
many others. The reliability of diagnostic duodenal drainage is dependent 
upon a recognition of the fact that the normal fasting duodenum is sterile, 
as established by the investigations of Cushing and Livengood,® MacNeal 
and Chace,^® and Kellogg. The value of cultures taken under proper pre- 
cautions in establishing a diagnosis of biliary tract infection has lieen recog- 
nized for many years; among early contributors to the literature should be 
mentioned Lyon,® MacNeal and Chace,^® Smithies,^- Whipple,” and Garbat.” 

Infection as a cause of disease of the gall-bladder and bile ducts has long 
been recognized. Early experience in surgical treatment showed a very high 
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incidence of infection. More recent reports, however, have shown a dis- 
tinctly lower percentage of positive cultures in the gall-bladder removed at 
operation. This is probably partly due to improved methods of diagnosis, 
which have led to the earlier recognition and surgical treatment of those pa- 
tients having definite cholecystitis. Early treatment has probably many 
times prevented the element of infection from being superimposed upon other 
conditions, such as functional disturbances or cholelithiasis. 

The actual incidence of biliary tract infection, as demonstrated from 
bacteriological cultures made at the time of operation, can be shown by a 
study of the literature. In regard to the bacteriological findings in bile re- 
moved from the gall-bladder at operation, Hartman in 1903 reported an 
incidence of infection of 78 per cent, Rosenow in 1916 55 per cent, Rov- 
sing^‘ in 1923 11 per cent, Judd, Mentzer, and ParkhilE® in 1928 31 per 
cent. Branch in 1929 reported 19 per cent. Hanssen and Yurevich 
found in a series of 104 cases studied in 1935 that 20 per cent of operative 
bile specimens showed positive cultures. In the authors’ present series of 
120 patients the incidence of infection in the biliary tract as a whole was 24 
per cent. 

^ A complication in the pre-operative determination of biliary tract infec- 
tion is the known fact that positive cultures may be obtained in a higher 
percentage of cases from the gall-bladder wall than from the gall-bladder 
bile. Thus Judd, Mentzer, and Parkhill found positive bile cultures of 
the gall-bladder bile in 15 per cent of a series of 200 cases, whereas the gall- 
bladder wall proved positive in 40 per cent. Other investigators, however, 
have found lesser degrees of difference. Moynihan reported 3 1 per cent 
positive cultures in the gall-bladder bile, 37 per cent in the gall-bladder wall. 
Branch found the respective incidence of infection to be 19 per cent and 
25 per cent, Hanssen and Yurevich-^ obtained 20 per cent positive cultures 
from the gall-bladder bile, 30 per cent in the gall-bladder wall. 

In the past duodenal drainage has not proved entirely accurate as a means 
of demonstrating biliary tract infection. In 1921 Whipple reported, in a 
series of 26 cases, a 50 per cent correlation between the cultures obtained at 
operation upon the biliary tract and those obtained in duodenal drainage cul- 
tures pre-operatively. In 1934, Lyon® reported that in 101 cases coming 
to operation the organisms found at operation had been found present in 
duodenal bile in the majority of cases; a detailed study of bacterial cultures 
was not reported. 

The most detailed of the pre-operative and operative bacteriological stud- 
ies which has come to our attention is that of Hanssen and Yurevich of 
this clinic, who reported a series of 104 operative patients in 1935. In this 
group duodenal drainage cultures were sterile in 25 per cent of the cases, 
whereas at operation the biliary tract proved to be entirely sterile in 67 per 
cent of the patients. Therefore duodenal drainage indicated infection in 75 
per cent of the patients, whereas operation proved infection in only 33 per 
cent. Furthermore 75 per cent of the positive duodenal cultures showed a 
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mixed growth of three or more types of organisms, while at operation only 
5 per cent of the cases showed more than one. The predominating bacteria 
at operation were B. coli, streptococci, B. typhosus, and staphylococci. The 
duodenal cultures were predominantly staphylococci and streptococci. 

The duodenal drainage reports of Hanssen and Yurevich with 25 per 
cent sterile cultures, compare very favorably with other reports of similar 
work. The highest incidence of sterile cultures of duodenal bile in the litera- 
ture is that of Buttiaux,”- who in 1931 reported a series of 50 cases, with 
42 per cent negative cultures. Garbat “ in 132 cases found sterile cultures 
in 38 per cent, Whipple’s^® series has 15 per cent sterile cultures pre- 
operatively. In 1935 Lyon ® reported a series of 905 drainages, having an 
incidence of 15 per cent sterile cultures. An extensive discussion has been 
published by Rehfuss and Nelson.®® 

These findings led Hanssen and Yurevich to the conclusion that “the 
present technic for the bacteriological study of bile obtained by duodenal 
drainage is unsatisfactory because of the frequent occurrences in cultures of 
contaminating organisms from the pharynx, buccal cavity, and stomach.” 
They further stated that “ a technic must be developed which will eliminate 
or reduce to a minimum the confusion due to the presence of such contami- 
nating organisms before cultures of bile obtained by duodenal drainage can 
be depended upon to supply reliable evidence of infection of the biliary tract.” 

Shortly after this publication Twiss and Phillips reported an improved 
method of obtaining specimens of duodenal bile by means of an encapsulated 
duodenal tube.^ The preparation of the tube and its use have been described 
in detail by Carter, Greene and Twiss.®® In short, the bucket of a sterilized 
Twiss duodenal tube is covered with a keratin-coated gelatin capsule, which 
is dissolved off after the tube has entered the duodenum. Contaminations 
at the syringe end of the tube are eliminated as far as possible by the use of a 
3-way stop-cock, through the side arm of which the bile for culture is 
collected. 

The superiority of the encapsulated method in obtaining bile specimens 
for culture was demonstrated in the introductory article. A comparative 
study was then reported of 165 drainages upon a series of 50 patients, using 
both the encapsulated and “ open ” methods. The encapsulated method gave 
a considerably higher incidence of sterile cultures and more cultures of or- 
ganisms significant of biliary tract infection than that found with the 
“ open ” method. Furthermore the encapsulated method gave a lower pro- 
portion of mixed cultures and types of organisms found in throats and gas- 
tric contents of the same patients. 

Since this article was published there have been few reports in the litera- 
ture about investigations of this character. Among these should be men- 
tioned that of the German clinicians Kopnic and Melnik,®® concerning the 
generally conceded diagnostic value of duodenal drainage in typhoid fever, 
and the favorable results of the Italian Repetto ®' in the diagnosis of active 
infections of the extra-hepatic biliary tract. 
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Pursuant upon the report of Twiss and Phillips it is now our purpose 
to evaluate the results which have been obtained in a series of 120 consecutive 
operative cases which were studied in the Biliary Tract Clinic of the New 
York Post Graduate Hospital. In each case one or more pre-operative duo- 
denal drainages were performed by the encapsulated method; the duodenal 
or dilute and the concentrated specimens of bile obtained were cultured under 

Table I 

Bacteriological findings in cultures of duodenal bile, 120 consecutive cases. 

Number of Cases Per Cent 


All cultures sterile ; - ■ ■ 75 63 

Positive cultures, 1 or 2 types of pathogenic organisms 32 26 

Positive cultures, 1 or 2 types of non-pathogen ic 

organisms 2 2 

Positive cultures, 3 or more types of organisms 11 9 

Total 120 


Table II 

A comparative study of cultures of duodenal bile and specimens obtained 
from the biliary tract at operation. 


Bacteriological Findings 


Number of Cases 

Duodenal 

Operative 

% 

Sterile Cultures of Duodenal Bile 

' 74 

Negative 

Negative 

62 

1 

Negative 

Positive 

1 

Total 75 


1 


Positive Cultures of Duodenal Bile 

20 

Positive 

Positive identical 

17 ■ 

5 

Positive 

Positive similar 

4 

3 

Positive 

Positive different 

2 

17 

Positive 

Negative 

14 

Total 45 





the supervision of Dr. Adele Sheplar of the Department of BacteriologjL 
At the time of operation, specimens for culture were obtained of the gall- 
bladder bile, the gall-bladder wall, the cystic duct node, and stones if present. 
In patients having a choledochotomy, bile was taken from the common duct 
for culture. Evidence of infection was considered to be the presence of 
positive cultures of bacteria in any part of the biliary tract, or in any speci- 
men of duodenal bile. 
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The results of the duodenal drainage cultures are shown in table 1. It 
is here seen that sterile cultures were obtained in all specimens of duodenal 
bile in 75 patients or 63 per cent of tbe series, and one or two types of or- 
ganisms considered significant of biliary tract infection in 32 patients or 26 
per cent. It is therefore apparent that findings considered satisfactory for 
diagnostic purposes were obtained in 89 per cent of the patients, -whereas 
contaminations (non-pathogenic or mixed growths of bacteria) resulted in 
but 1 1 per cent. 

A comparative study of bacteriological cultures of duodenal bile and of 
the specimens obtained at operation is shown in table 2. Here it is seen 
that 74 of the 75 patients having sterile cultures of duodenal drainage bile 
proved to have sterile cultures from all parts of the biliary tract at operation. 

Table III 

An analysis of the 28 patients having positive cultures in both the duodenal bile and operative 
specimens, showing the types of organisms found in the duodenal 
bile and in the biliary tract at operation. 


Bacteriological Findings 


Number of Cases Duodenal Drainage 

Operative 

8 

Colon bacillus 

Same 

2 

Colon bacillus-streptococcus 

Same 

8 

Typhoid bacillus 

Same 

1 

Non-hemolytic streptococcus 

Same 

1 

Staphylococcus-streptococcus 

Same 

1 

Colon bacillus-staphylococcus 

Colon bacillus-streptococcus 

1 

Colon bacillus-streptococcus 

Colon bacillus 

1 

Streptococcus-staphylococcus 

Streptococcus 

1 

Colon bacillus-staphylococcus 

Colon bacillus 

1 

Bacillus /)ro/e«(5-streptococcus 

Bacillus />ro/e7«-streptococcus 
staphylococcus 

I 

Colon bacillus 

Non-hemolytic streptococcus 

1 

Colon bacillus 

Bacillus proteus 

1 

Total 28 

Streptococcus 

Staphylococcus 


Of the 28 patients having positive cultures both in the duodenal bile and in 
the biliary tract, 25 had the same type of organisms in the biliary tract that 
had been cultured in the duodenal bile. Of the remaining 20 patients having 
positive cultures of the duodenal bile, 17 were negative at operation and 3 
showed organisms in the biliary tract different from those in the duodenal 
drainage bile. 

An analysis of the 28 cases in which positive cultures were obtained in 
both the duodenal bile and the operative specimens is given in table 3. In 20 
cases identical types of organisms were found in both the duodenal bile and 
tlie operative specimens, even when two types of organisms were found in the 
biliary tract at operation. In five patients two types of organisms were 
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found in the duodenal bile, whereas the operative specimens showed but one 
of these. In only three cases of this group, or 2 per cent of the entire se- 
ries was there no agreement between the duodenal drainage and operative 
findings. 

A summary of the 18 cases in which either positive or negative bacterio- 
logical findings in the duodenal bile were not confirmed at operation is given 
in table 4. In only one patient (number 46) a single sterile pre-operative 
specimen was not confirmed at operation. The biliary tract here showed a 
streptococcus. Seventeen other patients had positive cultures of duo- 


Table IV 

A summary of 18 cases in which the pre-operative and duodenal drainage cultures were at 
variance with the operative cultures. “M” specimens are obtained following 
stimulation with magnesium sulphate, “O” specimens after olive oil. 

(“Mixed” cultures are those having three or more types of bacteria.) 



Bacteriological Findings 


Case Number 

Duodenal Drainage 

Operative 

29 

Mixed — all three specimens 

Negative 

30 

Mixed — all three specimens 

Negative 

31 

Non-hemolytic streptococcus in the M-1 
specimen only 

0-1 and 0-2 negative 

Negative 

32 

Mixed D-1 and M-1 specimens 

0-1 and 0-2 negative 

Negative 

33 

Mixed D-1 specimen only 

0-1 specimen negative 

Negative 

34 

Micro, ca/orr/ia/w-streptococcus in D-1 only 

Negative 

35 

Friedlander bacillus 

Negative 

36 

Colon bacillus 

Negative 

37 

Mixed — in all specimens 

Negative 

38 

Mixed — in all specimens 

Negative 

39 

Mixed — in all specimens 

Negative 

40 

Mixed — in all specimens 

Negative 

41 

Mixed — in all specimens 

Negative 

42 

Colon bacillus in all specimens 

Negative 

43 

Mixed — one specimen only 

Negative 

44 

Streptococcus in D-1 only 

0-1 and M-1 negative 

Negative 

45 

Mixed in all specimens 

Negative 

46 

Negative — only D-1 cultured 

Streptococcus 


denal bile; in each the biliary tract was sterile at operation. The cultures 
labelled “ mixed ” were considered contaminations at the time of the drain- 
age because of the presence of three or more types of bacteria, a finding never 
confirmed at operation. This conclusion seemed further justified because in 
most of these patients there Avere organisms in the duodenal bile such as the 
Micrococcus catarrhalis, pneumococcus, Friedlander bacillus, or the Staphy- 
lococcus albus, which are rarely if ever found in the biliary tract at operation. 

Taking into consideration all cases in which the duodenal drainage bac- 
teriological findings were not confirmed at operation, there was disagreement 
between the duodenal drainage and operative findings in 21 cases or 17 per 
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cent, of the total series. The diagnostic accuracy of the duodenal drainage 
findings may therefore be considered to be 83 per cent. By eliminating the 
13 cases of disagreement obviously due to contaminations of duodenal bile, 
the diagnostic accuracy of those drainages considered satisfactory is in- 
creased to 93 per cent. It is hoped that more experience with the encap- 
sulated method will further reduce the incidence of contamination of the 
duodenal bile. 


Summary 

1. In a series of 120 operative patients with chronic disease of the 
gall-bladder diagnostic duodenal drainages were performed pre-operatively, 
using the encapsulated Twiss duodenal tube. 

2. Bacteriological cultures were made of the specimens of dilute and 
concentrated duodenal bile and of specimens obtained at operation from the 
gall-bladder bile, the gall-bladder wall, the cystic duct node, and stones if 
present. 

3. Positive cultures were considered to be evidence of infection when 
found in any specimen of duodenal bile or in any part of the biliary tract. 

4. A comparison of the pre-operative and operative bacteriological find- 
ings gave the following results : 

(a) Sterile cultures of duodenal bile were ol^tained in 75 cases, in 74 the 
biliary tract proved sterile at operation. 

(b) Positive cultures of duodenal bile without evidence of contamina- 
tion were obtained in 28 cases, in 25 the same types of organisms were found 
at operation. 

(c) Positive cultures of duodenal bile were obtained in 17 patients hav- 
ing a sterile biliary tract at operation, in 13 there was evidence of contamina- 
tion of the duodenal bile, 

5. The pre-operative diagnostic bacteriological findings were confirmed 
at operation in 83 per cent of the cases. Disregarding drainages considered 
unsatisfactory because of contaminations, the pre-operative and operative 
findings agreed in 93 per cent. Bacteriological cultures of duodenal bile 
obtained under sterile precautions, by means of the encapsulated duodenal 
tube, afford reliable evidence of biliary tract infection. 
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HORMONAL THERAPY FOR THE TREATMENT 

OF HIRSUTIES 

A Preliminary Report * 

By George B. Dorff, M.D., F.A.C.P., Brooklyn, New York 

Although it is true that to date physiotherapy has been the chief means 
employed in the treatment of hirsuties and hypertrichosis in females, it is 
obvious that, whereas it has its merits, it is a form of therapy which does 
not in any way take cognizance of the etiological factors involved. Al- 
though it is true that the etiological factors in hirsutism and virilism have 
not been definitely established, there is sufficient evidence as found by many 
investigators to indicate that the root of this disturbance is a glandular 
dyscrasia which usually can be associated with a disturbance of the adrenals, 
the ovaries or the pituitary. The recession of masculine characteristics, 
even though temporary, which ensues after removal of an adenoma of the 
adrenal or of the ovary, or the recession or abatement of masculinizing char- 
acteristics which ensues after resection, in whole or in part, of a hyperplastic 
adrenal gland, suggested to investigators that it is a glandular derangement 
probably caused by the neoplasm or by the hyperplasia.^ 

I, too, believe that there is a glandular derangement involved in cases 
presenting hirsutism and masculinization even where no neoplasm is ap- 
parent. In a series of eight cases of hirsutism which I studied, I found that 
treatment with hormonal therapy in an attempt to regain glandular balance 
produced some surprising and promising results. 

As a result, I am presenting for consideration the histories of this group 
of eight cases of females who presented such hirsuties and other masculiniz- 
ing characteristics. My choice of cases for this series was in no way in- 
fluenced by the results obtained Avith hormonal therapy; these cases were 
included merely because of the consecutive order in which they appeared 
for treatment rvhen this study was undertaken. 

The therapy administered by me in this series of aneoplastic glandular 
cases presenting hirsuties was based upon some of my own clinical observa- 
tions, as well as upon the findings of Zondek, and Greenwood and Blythe; 
it was also in line with the observations and suggestions of Kurzrok. 
Zondek," in his observations, found that estrone is rapidly absorbed when 
administered cutaneously. Greenwood and Blythe ® found that the type of 
feathers in the capon could be modified by the cutaneous injection of estrone, 
so that at the local site of such injection the feathers changed to those of 
the hen, whereas the rest of the feathers on the body surface remained those 
of a capon. Kurzrok ^ and his associates found that the skin was very sus- 
ceptible to the action of male hormone, so that in consequence it might re- 

* Received for publication August 3, 1938. 
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spond by hirsutism even in the absence of any other masculinizing features. 
In hirsute females showing verified adrenal neoplasm and adrenal hyper- 
plasia, Kurzrok^ and other investigators® found that there is a prepon- 
derance of male hormone being produced in such cases, presumably by the 
hyperfunctioning adrenals, which checks the normal amount of female sex 
hormone that is being produced by the ovary. Kurzrok therefore suggested 
the possibility of suppressing the male hormone production by injections of 
estrone or its derivatives, not only by intracutaneous injection, but by 
inunction directly to the skin. 

In view of the above, I attempted in my series the use of estrone by in- 
unction and by hypodermic administration in some cases in an attempt to 
modify the hirsute areas directly and to flood the system with a product of 
the ovary in order to counteract the effects of the hyperfunctioning adrenal. 
In addition, in others, I attempted the use of a gonadotropic factor of the 
anterior pituitary gland, in an attempt to provoke stimulation of the ovary 
directly. By using the various types of therapy, I hoped to be able to study 
the responses to the varied therapy, both estrogenic and gonadotropic, and 
thus evaluate, if possible, the effects and benefits, if any, of these products in 
females presenting hirsuties and other masculine characteristics.* 

Case 1, aged 15 years, was referred for treatment because of hirsuties. She pre- 
sented an overgrowth of moderately long, black, coarse hairs on the upper lip, chin, 
thighs and legs. Her menstruation had started one year ago, at the age of 14 years ; 
it was regular for a while, but now occurs only every two to three months. 

The patient was of the tomboy type. Her walk, dress, and mannerisms tended 
toward the masculine type. She did not like boys, but liked to partake of boys’ games 
and was quite athletic. 

The patient was obese, weighing 168 pounds; her height was 64 inches. The 
upper measurement (as measured from the top of the pubis to the heel) was 30 
inches, the lower measurement (as measured from the top of the pubis to the vertex 
of the head) was 34 inches — a eunuchoid proportion. Her voice was gruff. 

The mammae were prominent and contained glandular tissue. The labia minora 
were hypertrophied; the clitoris was enlarged to about 2^k. cm. after retraction of the 
surrounding foreskin. The suprapubic hair was heterologous in distribution extend- 
ing up to the umbilicus. Axillary hair was present. There was apparently no gross 
evidence of neoplasm in the pituitary, adrenals, or ovaries. 

Roentgen examination revealed a closure of all epiphyses of the hand, wrist and 
elbow, and an apparently normal skull and sella turcica. The only significant chemical 
finding in the fasting' blood was a cholesterol of 195 mg. and glucose of 86 mg. The 
Wassermann reaction was negative. The basal metabolic rate was plus 3 per cent at 
the outset of treatment. (At the end of treatment, it was minus 13.6 per cent and 
minus 9 per cent.) 

An estrogenic hormone in small doses was given by hypodermic three times a 
week. After about two months of treatment there were slight but definite areas on the 
inner and anterior aspects of the thighs that were free from hair. 


The ammotin for hypodermic use and in ointment form was supplied by E. R Squibb 
& Sons, the theelin by Parke, Davis & Co., the progynon B by Schering Corporation— all 
estrogenic hormones. The emmemn— a placental extract of Collip having primarily estro- 
genic properties and some gonadotropic-like effect, for oral use, and an anterior nituitarv 
gonadotropic factor (which contaii^ also small amounts of other hypophyseal factor^) were 
supplied by Ayerst, McKenna & Harrison. were 
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An estrogenic ointment (this ointment contained 1000 I.U. per gram of substance) 
was then applied daily for about one month to the hairy region of the face, and to 
parts of the thigh, in addition to the h 3 'podermics of estrone. The only appreciable 
effect resulting from the use of the ointment was a breaking off of some of the hairs 
at these local sites, but the roots remained. On the whole, the skin of the face became 
somewhat clearer, but there was no other effect except that the hair on the' face seemed 
somewhat bleached. With this combination therapy the extension of the suprapubic 
hair to the umbilicus was still present, but the hair on the legs, though still present, 
showed areas of sparseness. After one month ointment was discontinued, but the 
hypodermics were continued for another two months. 

At the termination of five months of treatment the patient had lost about 20 
pounds on a restricted diet. Her menstrual periods were still irregular during the 
treatment. The clitoris was still prominent ; the voice was not as gruff as originally ; 
her gait and carriage seemed more feminine. The mother said that the patient was 
beginning to show an attraction for the opposite sex. 

A report from her friends about one month after discontinuation of treatment 
indicated that she seeks the company of males, mixes well with females, uses rouge 
and face powder and even thinks of knitting. (These were foreign to her before.) 

One and a half years later, at the age of about 17, the patient was rechecked by 
me. She informed me that she goes out with the opposite sex, mixes well with those 
of her own sex. Her periods have been regular since the discontinuation of her treat- 
ment; her flow is good, lasting three to four daj'S. However, there had been regrowth 
of hair since treatment had been discontinued. The hirsuties of her legs, thighs and 
face was still present. 

Case 2, 23 and married, appeared for treatment of obesity and superfluous hair 
growth. She had been treated at times for various glandular conditions. The patient 
was nervous, irritable, tired easily and was “ lazy.” Her menstrual periods started 
at 12 3 'ears and had been regular since. Her libido was not disturbed. 

She weighed 162 pounds, was 51 inches in height, and presented normal body 
proportions. There was a marked hair growth on both cheeks, upper lip, chin and 
neck, which the patient had been accustomed to bleaching, in addition to frequent 
shaving of the neck and chin. The thighs and legs were completely covered with 
hair ; the suprapubic hair extended up to the umbilicus. The clitoris was not enlarged. 

There was no evidence on examination of any neoplastic pathology. The sella 
turcica was normal. The basal metabolic rate was 0 and plus 27 per cent on two dif- 
ferent occasions. A fasting blood sugar was 90 mg. 

The patient was placed on a restricted diet, estrogenic hormone by hypodermic 
several times a week, a placental preparation — emmenin — by mouth, and estrogenic 
ointment to be used by inunction on the face (100 grams containing 100,000 I.U. were 
used). 

After two months of this therapy the patient showed complete loss of hair on the 
cheeks and neck. There was an occasional loose hair still present on the chin, but 
shaving was no longer necessary. There were moderately large hairless areas on the 
back of each thigh. As a whole the patient was much better in spirit, was more 
energetic, and had lost some of her excess weight. Her menstrual periods were not 
changed by the treatment. A follow-up was not possible. 

Case 3 (figures 1 and 2), aged 17, presented a marked hair growth on the cheeks 
and upper lip, and a moderate growth on her forearms, arms and legs. The patient 
dated the onset of the superfluous hair on her face from the age of 15, with more 
marked growth since that time. Her menstruation had started at 13 years of age, 
but was always irregular, skipping periods for several months. The periods were 
accompanied by headaches. 
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Her weight was 113% pounds, but she was prone to gain weight very easily if she 
did not watch her diet; her height was 60% inches. The lower measurement was 
greater than the upper. Axillary hair was present. There was a moderate amount 
of hair on the inner and posterior aspects of the thighs and legs which the patient 
removed by depilatories. There was some hair in the sacral region. Pubic hair was 
present with a slight extension to the umbilicus. The clitoris was not enlarged. , The 
breasts were well developed. 

Roentgenograms revealed no existing pathology of the skull;, all epiphyses of the 
wrist, hand and elbow were closed. The basal metabolic rate was 0.5 per cent. Her 
fasting blood sugar was 77 mg.' 

The patient was given an estrogenic ointment by inunction of the face. She used 
200 grams of the ointment (200,000 I.U.) in a period of four months. Here, too, as 
in the previous case, there was a breaking off of some of the hairs and a bleaching- of 
the originally dark hairs. One month after the use of the ointment there appeared to 
be an acne of the right cheek, and therefore ointment was applied to the left cheek only. 

After three months of treatment with the ointment, an estrogenic hormone in 
moderate doses was given by hypodermic in addition to the estrogenic ointment. After 
one month of the latter combined treatment, without any marked perceptible effect, the 
hypodermics were discontinued. Subsequently, the patient noticed that the hair on the 
right cheek, where application of ointment had been discontinued, had now become 
sparser than that on the left cheek, where ointment was being applied — the reverse to 
that which existed before any treatment was instituted. Then the appearance of acne 
pustules on the left cheek necessitated a discontinuation of the ointment Completely. 
The menstrual periods during the above treatment were still irregular. 

An anterior pituitary gonadotropic factor by hypodermic several times a week was 
then instituted in addition to an oral placental hormone. Desiccated thyroid, gr. 1 
daily, was added empirically. One day, after a .month of this treatment, the patient 
informed me that the hairs on both cheeks were loose and that she had pulled them out 
completely and very easily. Examination showed that the hairs on both cheeks were 
almost completely out, with the exception of a few hair roots which were loosely erit- 
bedded and could easily be pulled out. This was quite a change, since on examination 
only two days previously the hair growth was, quite evident. However, about three 
weeks after the hairs had fallen out there began a regrowth of hair on the face. These 
hairs could be picked off very easily by pulling or by tweezer, something which could 
not be done prior to treatment because of the firmness with which the hair had been 
embedded. The patient also thought that some of the hairs on her legs had fallen out. 
It was noteworthy also that the abnormal hairs on the thighs, legs and abdomen could 
be pulled out very easily in contradistinction to the normal hair which still remained 
quite firmly embedded. 

After about four months of the combined treatment including the pituitary 
gonadotropic factor, the placental factor was discontinued and the patient continued 
only with the gonadotropic factor for the next six months. During this time there 
had occurred a regrowth of hair on the cheeks, but this new hair was not quite as 
coarse as formerly; some hairs would fall out spontaneously at times, and almost all 
of the abnormal facial hair could be plucked out very easily by the patient at will. 
This was true, too, of the superfluous hair situated on the legs, thighs, abdomen, and 
in the areolar region. ' , - 

During these nine months the patient had regular menstrual periods, with the 
exception of the last one which was three weeks overdue. Her breasts definitely had 
become fuller, her facial appearance more feminine. The patient discontinued treat- 
ment; a follow-up could not be made. 

Case 4 was 23 and unmarried. Her complaint was that there was a thinning of 
the scalp hair and dandruff, an overgrowth of hair on the face and body, and a ten- 
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dency to gain weight very easily if diet was not watched. Her menstruation, which 
began at about 13 years of age, was always irregular and was preceded for two to 
three weeks by marked general discomfort and swelling of the breasts. Her libido was 

normal. _ ‘ 

On exa.i'nina.tion there were noted some bleached hair on the cheeks, a slight 
amount of hair on tlie upper lip, many long coarse black hairs in the sternal region, 
many hairs on the back of the thighs, and some on the arms and legs. Pubic hair was 
present which extended along the midline to the umbilicus. Axillary hair was present. 
The breasts were pendulous and contained glandular tissue. The labia minora ap- 
peared somewhat hypertrophied; the clitoris was prominent (about 1 cm.). The pa- 
tient stated that at times her voice would be a real bass, but at other times was not so 
low. It was, however, gruffer than it had been several years ago. 

Her weight was 124 pounds; her height was 60% inches. Her lower measure- 
ment was greater than the upper. The basal metabolic rate was minus 7.2 per cent. 
Total cholesterol in the fasting blood serum was 193, sugar was 73. Roentgenograms 
of the skull and osseous system were normal. The patient had a laparotomy two years 
ago for an appendectomy; both ovaries appeared macroscopically normal. 

Local therapy w'as given for the seborrhea of the scalp. In addition, desiccated 
thyroid in small doses and a restricted diet were prescribed, and gonadotropic factor 
was given by hypodermic several times a week. After about two months of treatment 
the patient noticed that the hair on the legs fell out quite easily, that there was defi- 
nitely a good-sized area on one leg free from hair, and that the remaining superfluous 
hair on this leg could be removed by the slightest pull, whereas that on the other leg 
was as yet firm. The suprapubic hair extending to the umbilicus also could be pulled 
out very easily, whereas the normal hair on the pubis was much firmer. The hair on 
the sternum was quite firm at this time. 

After further injections, the hair on the sternum loosened and was easily ex- 
tracted, as was the hair on the patient’s cheeks below the normal hair-line. Other 
large areas free from hair were noted on the outer aspects of the legs. The seborrhea 
of the scalp had now cleared and the hairs on the head had become quite firm, although 
at the outset, due to the infection, these fell out very easily. During this period of 
treatment the patient menstruated regularly for two successive periods. 

The above therapy was continued for many months. With it, the hair on the 
cheeks came out completely, that on the upper lip remained quite firm, and the ab- 
normal hair in other regions fell out in spots or could be pulled out with ease. 

However, after several weeks of this status of the hair, there was regrowth of the 
abnormal hair, but this new hair was finer and quite loosely embedded. The pa- 
tient admitted that she was well pleased with the outcome of her treatment, since she 
had been dissatisfied with previous physiotherapy. On one occasion, when she had to 
wear a low-necked dress (a thing which she had shunned previously because of the 
hair growth on the midsternum), the sternal hairs had regrown to some extent, yet 
all she had to do was to apply gentle pulling and thus extract the chest hair. ^The 
patient was quite pleased with this accomplishment, and admitted that even though 
the hairs regrew it was quite an advantage to be able to extract them so easily. Of 
course attempting to pull these hairs prior to the initiation of the glandular treatment 
was quite painful and produced inflammatory reaction of the tissue at the hair roots. 

For the past year, during treatment, her menstrual periods became more re^-ular, 
varying in regularity by only a few days. ' 

_ Five months after discontinuation of therapy the patient stated that although the 
facial and midsternal hair was regrowing slie was quite pleased with the result since 
these hairs were very slow in their regrowth, loose, easily extracted. The scalp hair 
m the fronto-parietal region was thinning out again and the dandruff was a-ain 
present. Her menstrual periods were quite regular. She had married in the interim 
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Case 5, aged 22, presented herself for treatment because of marked obesity, slug- 
gishness, and an overgrowth of hair which had its onset four years previously. The 
patient’s mother and sister also have abnormal hair growth, but not in any way like 
the patient's. Although the patient was a young girl, her appearance, due to obesity 
and facial hirsuties, was that of a matron. Her menstrual periods, which had started 
at the age of 13, were regular, the flow lasting about six days. She was unmarried. 

The patient weighed 176 pounds and was 61 inches in height. Her lower meas- 
urement was slightly greater than the upper. Her breasts were pendulous, containing 
much fatty tissue and some glandular tissue. Nuchal and superclavicular fat padding 
was marked, as were the fat deposits elsewhere over the body. 

Examination revealed no evidence of neoplasm. There was a marked hair growth 
on the chin, the neck, and on each of the outer portions of the upper lip. These hairs 
were long, black and coarse. Some excess hairs of a finer texture were noted on the 
cheeks. There was no hair in the sternal region and no marked overgrowth on the 
legs or thighs. Axillary hair was present. There was some slight extension of pubic 
hair to the umbilicus. All the abnormal hairs were quite firm when an attempt was 
made to pluck them. The clitoris was prominent (about 1 cm.). 

Roentgenograms of the bony system revealed no apparent abnormality. The 
sella turcica was bridged. A fasting blood chemistry showed a total cholesterol of 
212 mg., sugar 94 mg. Her basal metabolic rate was minus 7.2 per cent. 

The patient was placed on a restricted diet and desiccated thyroid; gonadotropic 
factor was given by hypodermic several times a week. 

After about three months of therapy, the patient noted that the hair on her chin, 
cheeks, and upper lip could be pulled out very easily, and, for the first time, she was 
free from hair. The regularity of this patient’s periods, though, was somewhat dis- 
turbed ; one period was skipped. On the whole, the patient felt much better. She had 
reduced 27 pounds in about four months, her appearance was much trimmer, and her 
social outlook was brighter. 

Later, the superfluous hair regrew, as it had in the other patient, on the chin and 
outer margin of the upper lip, but these were not as coarse and could be pulled out very 
easily. 

Of interest is the fact that prior to treatment, due to her appearance, she could not 
obtain employment. Since then she has passed a physical examination for a civil 
service position. 

Case 6, aged 18 and unmarried, had not menstruated for the past year. Her 
periods had begun at the age of 13 years, but had been irregular ever since. At the 
beginning, her flow was fairly good; subsequently, it became very scanty. Occa- 
sionalN her breasts would hurt a little before her periods. She experienced general 
weakness. The patient admitted the existence of a normal libido. 

The patient appeared malnourished. Her weight was 107% pounds, her height 
was 62 inches. The body proportions were eunuchoid (lower measurement was 
greater than the upper measurement). Her facial appearance and body contour were 
more of the masculine type. There was an occasional acne papule on the face and 
back. 

There were a few blonde lanugo hairs on the chin and upper lip. Hair was 
present on the midsternum (noted by the patient for the past two years), and there 
were a few long hairs in the areolar region of the mammae. There was abundant hair 
present in the axillary regions and in the suprapubic region, but the latter extended 
to the umbilicus. There was also hair present on the posterior aspects of the thighs, 
legs, sacral region, and some on the forearms. The hair was quite firm and resisted 
plucking. (The patient admitted that her mother also had some excess hair on her 
thighs and legs, but none on the abdomen or face.) 

The breasts were moderate in size, but the patient stated that they had not in- 
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creased in size lately. The external genitals appeared normal except for a somewhat 
prominent clitoris, which was about 1 cm. in size, suggpting a miniature phallus. 

Roentgenograms of the skull revealed no abnormality ; those of the bony skeleton 
showed epiphyseal closure of the hand, wrist and elbow. The basal metabolic rate was 
plus 9.8 per cent. The patient did not cooperate for blood studies. 

Anterior pituitary gonadotropic factor was instituted bj' lu'podermic seveial times 
a week. 

After about a month of therapy the patient had her first menstrual period in a year 
and flowed for about two days. The abnormal hair at this time was still firm to 
plucking. 

After about two and one-half months of treatment some of the hairs on the 
anterior chest wail and abdomen were loosening, but most of them were still quite 
firm. 

One month after the above period the patient experienced some drawing down 
pains in both groins, but no vaginal bleeding occurred. 

Two months later, the patient experienced pelvic cramps and stained for three 
days. During this time the patient took on about four pounds of weight and definitely 
presented a more feminine facial appearance. 

Two months after this last staining the patient had a good vaginal menstrual 
flow lasting two and one-half daj's. At this time, after about five months of treatment, 
the suprapubic hair of the abdomen could be easily plucked although the normal pubic 
hair was firm. Of interest is the fact that the patient was free from acne for a com- 
paratively longer period of time than before treatment had been instituted. 

At the end of six months of this treatment the patient had gained about seven 
pounds, felt stronger, was quite cheerful and hopeful, and appeared much more 
feminine. 

Case 7 (figures 3 and 4), unmarried, 2m years old, was a non-obese individual 
who complained of acne of the face and back, and hirsuties. Her menstruation had 
started at the age of years. Although this was irregular at the outset, the periods 
soon adjusted themselves and became quite regular. Her flow in the past was usually 
three to four days, but lately was somewhat scantier. Her acne and hirsuties both 
appeared at the age of 13 years. The patient did not consider herself frigid, but, due 
to her condition, desire for social intercourse was repressed. The patient says that 
her father and brother are both extremely hairy. 

The patient’s facial appearance and body contour tended toward the masculine 
type. Her entire body surface, including even the dorsal surfaces of her feet and 
toes, was practically covered with long black hairs about an inch in length. The 
hirsuties was much more than one sees on the average male, but equivalent to that seen 
on some hairy males. There was marked hirsuties of the cheeks, chin and upper lip. 
The pubic escutcheon was heterologous. All the hair was firm and difficult to pluck. 

The external genitals appeared normal. The labia minora were prominent and 
somewhat hypertrophied ; the clitoris was not penis-like, but was slightly prominent on 
retraction of the foreskin. Her voice was feminine. 

There was no evidence of neoplasm on clinical study. The fasting blood showed 
a cholesterol of 220 mg., glucose 75 mg. The basal metabolic rate was plus 4.5 per 
cent. Her weight was 97% pounds, height 58 inches. 

The patient was given gonadotropic factor by hypodermic injections several 
times a week. 


After two months of treatment the patient found that upon rubbing the legs some 
of the hair would fall out. The patient admits that this was much more than had ever 
bppened prior to treatment. At this time the hairs on the cheeks and chin could be 
pucked by me much more easily than originally. TJie Jiair on the upper lip was still 
firm. The acne at times would clear up. only to reappear. 
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With continuation of the treatment there were noted small areas on the cheeks and 
the lower two-thirds of the legs that were free from hair. 

The patient has now been under treatment for 10 months, but the best that could 
be done for her so far has been to bring about a more feminine appearance, a loosening 
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Fig. 3. (Left) Case 7. Note marked hirsuties before institution of hormonal tlierapy. 
Fig. 4. (Right) Case 7. Note legs after 9 months of hormonal therapy. The hair in parts 
was plucked quite easily by the patient. 


of some of the hair on the cheeks and chin, which could be plucked with more ease than 
originally, and a loosening of the hair on the lower two-thirds of the legs which the 
patient was able to pluck almost completely and with ease. The rest of the body hair, 
including tliat on the upper lip, is still quite firm to plucking. It was attested by 
others in the office that the patient’s appearance had become more feminine. 

In view of the experiences in the other cases treated, I was disappointed in the 
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slowness of response to the therapy. However, this was one of the w'orst cases of 
hirsuties I had ever seen, and any favorable response such as was attained here, as 
evidenced by the loosening of the hair on the legs and in part on the cheeks and chin, 
was gratifying. 

Later, in this case too, although therapy was still being administered, there was 
regrowth of hairs on the cheeks and chin, and, although these could be plucked, they 
resisted plucking much more than did the other cases treated similarly. Also, the 
periodicity of several of her menstrual periods had been disturbed. She had gained 
seven and one-half pounds. 

At one interval, during the course of treatment, this patient also received, for 
about one month, large doses of estrogenic hormone, with no radical response. 

Case 8, aged 15%, presented herself for treatment because of her obesity. At'the 
age of nine or so, the patient was said to have a basal metabolic rate of minus 33 per 
cent and had taken oral thyroid medication. At the age of 13 years, the patient had 
enuresis and vaginitis, and was treated by “thyroid medication and by injections,” 
with consequent correction of the two conditions. In view of her suspected glandular 
dyscrasia a repeat basal metabolism was given when she was 15 years old, and a rate 
of minus 15 per cent was found. The thyroid medication had been continued inter- 
mittently to date. Her menstrual periods had started at 12, were fairly regular, except 
during her injection treatment for vaginitis, and lasted for about three days. The 
patient was somewhat behind in her school work. 

The patient weighed 174 pounds, and her height was 63% inches. The lower 
measurement was greater than the upper. Some pastiness and mild acne of the face 
were present. There was moderate hypertrichosis of both cheeks, as well as some 
light-colored hairs on the chin. The breasts were pendulous and contained glandular 
tissue. An occasional hair was present outside of the areolar region of the mammae. 
Axillary hair was present. There was a moderate amount of hair on the inner and 
posterior aspects of the thighs, and in the lumbosacral and gluteal regions. The pubic 
hair extended up to the umbilicus. There was a slight prominence of the clitoris. 

Roentgenograms of wrist, hand, and elbow revealed closure of all epiphyses. 
The skull and sella turcica were within normal limits. The basal metabolic rate at 
the first examination was minus 3 per cent. (The patient had been taking three grains 
of thyroid medication per day.) The patient did not cooperate for blood studies. 

A restricted diet was prescribed, desiccated thyroid was continued, and in addition 
gonadotropic factor by h 3 'podermic injection was given several times a week. After 
a few weeks of treatment, the patient informed me that the hairs on her face came out 
very easily when she pulled at or touched them. 

With the continuation of the treatment the patient was able to extract easily all 
the facial hair. 

After three months of therapy the patient had lost about 15 pounds and was doing 
much better in her school work. Her menstrual regularity was not disturbed. The 
acne disappeared at times, only to reappear. The patient is still under treatment. 

Discussion and Comment 

In the eight cases presented for consideration no definite neoplastic 
pathology in the adrenal, ovary or pituitary glands was found on clinical 
examination. All the patients showed some symptoms of masculwization, 
as evidenced primarily by hirsuties of the face, trunk and extremities, as by 
heterologous formation of suprapubic hair, some exaggeration of the size 
of the clitoris,^ and, in more than half of the patients, by irregular or scanty 
menstrual periods. In addition, upon examination, nearly all the cases re- 
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vealed a reversed body proportion, in that the lower measurement, as meas- 
ured from the top of the pubic bone to the heel, was greater, to some extent, 
than the upper measurement, as measured from the pubis to the vertex of the 
head, a so-called eunuchoid proportion one usually associates with hypo- 
gonadism. 

With the exception of case 8, where the basal metabolic rate was not 
indicative, due to the fact that desiccated thyroid had been taken for years 
because of a suspected thyroid insufficiency, all the cases showed basal meta- 
bolic rates which were not significant. 

Obesity was a distinct factor in half of the cases; in two of the other 
cases there was a tendency toward obesity if dietary restrictions were not 
observed. It is believed by some that obesity is a factor in cases of adreno- 
cortical hyperfunction, for they believe that the adrenal cortex is instru- 
mental in the regulation of fat metabolism and that the cortical hormone has 
the ability to fix the fats in the tissues.® They also believe that weight reduc- 
tion is difficult in such cases.' In my cases, I am not at all certain that such 
obesity was actually caused by the same glandular derangement as was caus- 
ing the hirsutism. Furthermore, the customary low blood serum choles- 
terol value found by these investigators " in their cases was not found by me; 
rather the opposite was found to exist, namely, relatively high total choles- 
terol values in four cases — two of which were obese, one of which showed 
a tendency toward obesity, and one case which was non-obese. Also, weight 
loss could be and was accomplished in those of my series either by dietar) 
restriction alone, or by diet and the addition of desiccated thyroid. 

The values for blood sugar taken in six cases tended towards the lower 
normal values and probably indicated an increased sugar tolerance. In five 
of the cases where urine tests were done and recorded prior to the onset of 
hormonal treatment glycosuria was not evident. Hypertension was not a 
factor in any of these cases. 

Prior to the initiation of therapy an attempt was made to judge the 
firmness with which the hairs were embedded. This was judged by the 
amount of pull needed in plucking with forceps. Although a somewhat 
crude method, it gave some idea of the firmness of the hairs. In all cases 
the existent hair, both in normal and abnormal sites, was embedded quite 
firmly, and attempts at plucking were difficult and painful to the patient; 
also, when these hairs were extracted, there usually was produced an in- 
flammatory area at the site of extraction. 

Although hormonal therapy did not produce complete eradication of the 
hirsuties in this series of cases, it nevertheless was noteworthy in that it 
provoked enough important changes to lead one to believe that it might be 
a stepping stone towards improved therapy; for it was found that after 
therapy had been administered for a time a spontaneous falling out of some 
of the superfluous hairs on the cheeks, chin, parts of the thighs and legs had 
taken place for the first time in most of the cases. In addition, in all of the 
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cases, at some time during hormonal treatment, the superfluous hair which 
had not fallen out spontaneously began showing a loosening at the roots. 
This occurred in the hirsute regions of the cheeks, chin, ■ mid-sternum, ab- 
domen, and parts of the thighs and legs. It was found then that when such 
loose hair was gently pulled, or when the hirsute area was gently rubbed, 
there was a falling out of the hair. This loosening or spontaneous falling out 
of hair did not, however, occur in all hirsute areas at the same time ; nor did it 
follow a definite pattern. For example, in some, there first appeared small 
denuded areas on the parts of the thighs, with the superfluous hair on the 
rest of the thighs and the superfluous hair on the other parts of the body re- 
maining firm and not responding until further therapy had been administered. 
In others, the hair on the cheeks loosened or fell out first, ivhereas the rest 
of the superfluous body hair remained firm until further therapy had been 
administered. On the whole it was found that the superfluous hair on the 
upper lip was most resistant to therapy, even though the superfluous hair on 
the cheeks and chin responded readily. In all cases, with but one exception 
(case 7), most of the hirsute areas showed some response, in varying de- 
grees, so that even where some of the superfluous hair did not actually fall 
out, it at least loosened at the roots and thus lent itself to easy extraction. 
Even in the exception, the worst case of hirsuties the writer has ever seen 
(case 7), where the abnormal hair was more resistant to treatment than it 
was in the other cases, there was eventually a loosening of some of the ab- 
normal hair on the cheeks, chin, and especially on the legs and forearms, 
which could be plucked more easily. 

It is of interest that in several of the patients in this series, there was a 
familial tendency to superfluous hair formation. However, in spite of this 
apparent hereditary factor, there was the same response to hormonal treat- 
ment in these cases as there was in those presenting no hereditar}' tendency. 

Such good effects on hirsuties as were obtained were no doubt very 
gratifying. I found later, though, that this promising state did not remain 
entirely unchanged, for soon a change took place and the excellent results 
were comparatively short-lived. Within a period ranging from several 
weeks to several months, there began a regrowth. With this regrowth, 
though, a gratifying thing occurred; the new hair no longer appeared in its 
original stubborn or coarse state, but rather it now showed up with a lighter 
color and finer texture, and in a more loosely rooted state so that it could be 
plucked with ease without causing pain or inflammation. (These changes 
in hirsute females were in line with the observations noted by A. D. K. 
Peters.®) 

While all of these changes were taking place in the hirsute areas, it was 
significant that the normal hair did not fall out, nor did it ever loosen. In 
one case (case 4) where a sparseness of hair was evidenced in the fronto- 
parietal regions of the scalp, and with it a case of seborrhea (for which local 
medication was used), there even occurred a regrowth of firm hair in that 
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region during hormonal treatment. It is true, though, that after hormonal 
treatment had been discontinued for three months, there was a regression 
and some of this hair again fell out and the area again was somewhat sparse. 

Of significance, too, were the other accompanying changes which took 
place during the course of hoi'monal treatment. It was noted that in addi- 
tion to changes in the hirsutism the menstrual irregularity tended toward 
correction in some of the patients, and in one case (case 6) several periods 
occurred after an amenorrhea of one year. It is true too, however, that in 
a few, where the menstrual periodicity had been apparently normal, a tem- 
porary disturbance then occurred, possibly due to treatment. Later though, 
with a subsequent check-up after therapy had been discontinued, it was found 
to have once more reverted to the normal. In all cases, though, whether 
the menstrual periodicity had been regulated or disturbed during hormonal 
treatment, the above-mentioned effects of falling out and loosening of the 
superfluous hair took place. 

In addition, the general psychic outlook of most of the patients in this 
series was greatly improved, and a certain feminizing effect was reflected in 
the facial appearance and demeanor of most of them (as indicated in the 
case reports) after treatments had been in progress for a time. 

With regard to the therapy administered, judging from my series of 
cases, which I realize is small, I found the following : 

Of the four cases in which estrone by inunction was given it was found 
that very few significant effects could be attained. Of course, it is possible 
that the dosage of 1,000 I.U. in each gram of ointment was inadequate. 
The effects which were noted, though, were that after inunction a slight 
bleaching of the hair seemed to occur, and, at times, although the roots re- 
mained, there was a breaking off from the surface of some of the coarse hairs 
at the sites of application. 

In one case where a combined therapy of inunction and injection of 
estrone was given it was found that, in addition to bleaching effects, there 
was produced some loosening and falling out of hair on the thighs, rather 
than just a breaking off of hair from the surface. 

In other cases, where in addition to the local and hypodermic estrogenic 
therapy, oral administration of emmenin was given in an attempt to provoke 
ovarian stimulation, some striking results were attained. Emmenin, which 
is a product of the chorionic villi of the placenta having some gonado- 
tropic-like effects in addition to its estrogenic effects and requiring the pres- 
ence of ovarian tissue for its action, was given in an attempt to provoke 
ovarian stimulation. In one case (case 2) after administrations of em- 
menin, this combination therapy produced quite striking results, so that 
where shaving of the hair of the face had been necessary, now the facial hair 
either fell out or was loosened so that it could be plucked easily, and shaving 
became unnecessary. (It is unknown what the state of this patient was 
after she had discontinued therapy, for a follow-up was impossible.) In 
another case (case 3) where inunction and hypodermics of estrone produced 
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no results at all, the addition of emmenin provoked a response, and facial 
hair then began to loosen and become more sparse. 

As can be seen from the effects listed above, estrogenic products had 
different effects on different individuals in this series ; in some, injection or 
inunction of estrone produced good results ; in others, it produced no effects, 
and only after emmenin was added was there some response to treatment. 
It is difficult to decide, however, even though emmenin did provoke a good 
response, whether this product was the initiating factor setting up the re- 
sponse, or whether it merely contributed in furthering the response already 
initiated by estrogenic therapy. It can be seen that evaluation of each prod- 
uct is difficult, particularly because I had so few cases with which to work. 

It is possible, however, that the gonadotropic-like properties of emmenin 
may have been responsible for some of the good responses. I believe this 
to be likely in view of the fact that when a gonadotropic factor of the an- 
terior pituitary gland was used and administered alone, in some of the other 
cases, decided effects on the hirsuties were evident in a short time. This 
occurred in all of the five or six cases where hypodermic injections of 
gonadotropic factor were given. In all it was found that this gonadotropic 
product could be counted upon to produce results no different from the ones 
obtained with estrogenic hormone, but that it could be relied upon to produce 
these results more definitely, more quickly, more consistently and more 
effectively. 

What the underlying physiologic basis for the effect of this anterior 
pituitary gonadotropic factor on the hirsuties was, is not clear, but one is 
tempted to speculate that its action may have been by direct effect on the 
ovary. At present it is hard to find the reason why estrone, which is a 
product of the ovary, should not produce the same striking results as the 
gonadotropic factor, which apparently stimulates the ovary directly and pro- 
duces female sex hormone or estrone. One would expect the substitution of 
the finished product of the ovary, namely estrone, to accomplish the same end 
result as the female sex hormone which is produced by the ovary itself 
through gonadotropic stimulation. Of course there is the possibility that 
some other physiologic action may be taking place other than the supposed 
action through the ovar3^ Be that as it may, however, it is not within the 
scope of this paper, at the present time, to delve into a theoretical discussion ; 
nor is it justifiable to attempt at this time to make dogmatic statements with- 
out more definite proof in a larger series of cases. Suffice it to say that 
some therapeutic approach to the problem of hirsuties has been attempted 
which it is hoped will aid in stimulating further study of this problem. 

Summary and Conclusion 

An attempt was made to offer a more basic form of therapy to hirsute 
females who, I presume, had a glandular derangement in the form of a 
hyperfunctioning of the adrenal cortex and a disturbance of the ovary, with- 
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out clinical evidences of any apparent neoplasm in these glands. This study 
was comprised of a group of eight females, from 1 5 to 23 years of age, who 
showed hirsutism in degrees, varying from slight facial hair and body hair 
growth to such marked hair growth that it required shaving, and who 
showed, in addition, some exaggeration of the clitoris and some menstrual 
irregularities. 

These cases were submitted to various forms of estrogenic and gonado- 
tropic therapy, administered orally, hypodermically, and by inunction. The 
following responses were noted : 

Inunction on the face with estrogenic hormone, given in three cases, 
produced a very slight bleaching effect in the area where the ointment had 
been applied, and at times a breaking off from the surface of some of the 
coarse hairs, with the roots remaining. It is possible that the dosage used 
in these cases was insufficient. No such effects were noted in areas where 
the ointment was not used. 

A combined therapy of inunction and injection of estrone, given in one- 
case, produced not only the same bleaching effects, and a breaking off of 
hairs from the surface of the face where the ointment had been applied, but 
in addition there was produced an actual loosening and falling out of some 
hair on the thighs. 

Oral administration of a placental extract, emmenin, containing not only 
estrogenic, but also gonadotropic-like properties, was given in two cases, in 
addition to local and hypodermic estrogenic therapy. With this addition of 
emmenin to the therapy, in one case, even where previous estrone therapy 
had produced no apparent result, there was now provoked a loosening and 
falling out of some of the facial hair. In another case, there was provoked 
a falling out and loosening of the hair so that it could be plucked easily, thus 
eliminating the necessity for shaving. It was quite likely that the apparent 
good effect of this product was due to the gonadotropic-like property it con- 
tained, especially in view of the subsequent success attained with an anterior 
pituitary gonadotropic hormone. 

Hypodermic administrations of a gonadotropic anterior pituitary hor- 
mone alone provoked definite, quick responses in the majority of the cases. 
With this product the effects on the hirsuties were the same as when estro- 
genic hormone had been used; there was the same falling out and loosening 
of superfluous hair, but this product was more satisfactory and more de- 
pendable in that it was more consistently efficacious and could be counted 
upon to act more readily and more rapidly. 

Other hair, in the normal sites, did not, throughout treatment with any 
of these products, loosen or fall out — it remained, as before, firmly embedded 
and showed no change in texture. In fact, in one case where there was a 
seborrhea of the scalp and the hair of the head was thin and had fallen out, 
a regrowth and firmness of the hair occurred during the period of hormonal 
and local treatment. 
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Loosening and falling out of superfluous hair were produced in a varying 
degree with hormonal treatment in all of these cases. Later though, a re- 
growth occurred. This regrowth, however, was of a lighter color and finer 
texture, and was more loosely embedded, so that it could be easily extracted. 

At this time it is difficult to predict what the status of the hair will be in 
the future after there have been a series of depilations. 

Even with incomplete results, the present modification in the hirsuties has 
caused a modification in the psychologic outlook of these patients as reflected 
in attitude, appearance and behavior. 

Changes also took place in menstrual periodicity. Usually, where the 
menstrual rhythm was irregular, it tended to correct itself during hormonal 
treatment. In a few, though, where there had been a regular periodic men- 
strual rhythm prior to treatment, there occurred a disturbance of this rhythm 
during treatment. This, however, on subsequent check-up in two cases 
after treatment had been discontinued, was found to have corrected itself. 

I am well aware of the smallness of the number of cases included in this 
series, of the incompleteness of this study, and of the short-comings of the 
therapy; I am also aware of the difficulty in evaluating the individual hor- 
monal products used here. Nevertheless, I have presented this paper at this 
time as a preliminary report, in the hope that it might be a stepping-stone 
towards further clarification of such types of cases, and that it may aid in the 
arrival of a more exact basic therapy. 
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PSEUDO-MEGACOLON 

By Albert Oppenheimer, M.D., Beirut, Lebanon, Syria 

I 

Megacolon is recognized, either clinically by the severe constipation it 
causes ; or roentgenologically, by the increase in size and capacity of the colon. 
It is noteworthy, however, that extreme enlargement, as revealed by opaque 
enema, may not be found again on subsequent examinations ; such in- 
stances are due to acute intestinal atony, which occurs, for example, in renal 
colic, and may be produced experimentally in man by distention of the renal 
pelvis.” Clinically, this transient disturbance has been known for a long 
time.^^ It does not show itself by definite symptoms, since the colon regains 
normal tone in the course of a day or two; moreover, the intensity of the 
primary colicky pain outweighs any other associated discomfort. 

From this acute reflex disorder the condition hereafter reported differs 
by reason of its chronicity and its entirely different roentgenologic features. 
It was observed in two groups of patients : in the first (seven persons), as a 
pronounced anomaly which had developed in early childhood; in the second 
(22 persons), as a less characteristic disturbance beginning in the third or 
fourth decade. 

The patients of the more illustrative first group (four male, three female; 
five Europeans, two Arabs) stated that they had " always ” been severely 
constipated; in four instances, the parents asserted that constipation had 
actually begun when the patients were less than two years old. Ever since, 
spontaneous evacuation would occur only once in six, eight, or even eleven 
days. Except for a sensation of moderate heaviness and of a “ hazy head ” 
towards the end of this period, there were no other definite clinical symptoms. 
Every imaginable mode of treatment had been attempted, including diets, 
drugs, massage, physiotherapy, and “ cures ” of all kinds. Purgatives, after 
being taken for many years, finally failed to act, whereupon soap enemata 
were resorted to. The patients, who were about 20 years of age when first 
seen by us, now sought advice because they felt that the trouble was increas- 
ing ; but close questioning elicited the fact that spontaneous calls to stool were 
as frequent (or infrequent) as in previous years; only the response to 
cathartics and enemata had grown weaker. All the patients were rather 
slender, though not undernourished; they did not eat much for fear of dis- 
tention. Otherwise they did not belong to any common constitutional or 
emotional type. 

In patients of the second group, the complaints were less marked but 
essentially similar. Constipation had developed in the thirties. Eighteen 

* Received for publication September 6, 1938. 

From the Department of Roentgenology, American University of Beirut. 
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of the 22 patients were women in whom sundry diseases coexisted, such as 
old fibrous lesions in the lungs, infections of the biliary tract, the bladder, or 
renal pelvis, and the like. 

In the patients of the first group, physical examinations did not reveal 
anything of significance. The abdomen was normal on palpation ; there was 
no pain; and there were no signs of infection, nervous disease, or endocrine 
disorder. But the roentgen findings were almost identical in these seven 
cases. Opaque enema showed a perfectly normal colon ; the opaque medium 
was evacuated spontaneously. Barium given by the mouth passed through 



Fig. 1. Radiographs taken in the upright position at 6 feet (no distortion) under identi- 
cal conditions, S and 5% days after barium meal. The drawn contours indicate the position 
of the colon as traced from' the second radiograph (5% days). “ Isomorphic” haustration. 
Opaque contents have not moved beyond splenic flexure. Serpentine mobility of transverse 
colon. A girl 21 yrs. old. 

the stomach and small intestines normally ; and 24 hours later, the ascending 
and transverse colons were filled. The haustration of the latter was particu- 
larly regular and uniform (isomorphic). There were no kinks or fixa- 
tions. But, during the subsequent six or seven days, the opaque contents 
did not move beyond the splenic flexure. In two patients, serpentine move- 
ments of the entire transverse colon were definite during this period (figure 
1), and haustral peristalsis was quite active. Within about 20 hours before 
spontaneous evacuation, particles of barium about one half the size of a haus- 
trum were seen in the descending colon. Then, suddenly, the transverse 
colon was found free of barium, and the descending and sigmoid loops filled 
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with it. Defecation occurred a few hours later; the fecal material was 
rather dry, but not especially hard. Neither on palpation, proctoscopy, nor 
on roentgen examination, was any anomaly found in the rectum. The condi- 
tion has nothing in common with dyschezia but the presence of constipation. 

Very marked in the first group, these roentgen findings were less char- 
acteristic in the second; but it was common to both that the progress of 
barium was stopped, entirely or chiefly, at the splenic flexure ; that the haus- 



Fig. 2. Upper row: Colon 5 days (a), 9 days (b), and 9^,^ days (c) after barium meal. 
In (c) mass peristalsis has emptied the transverse colon. Lower row: Same patient three 
weeks after termination of pituitrin treatment. Colon 7 hours (rf), 24 hours (e), and 48 
hours (f) after barium meal. Mass peristalsis occurred between 7 and 24 hours after opaque 
meal. A merchant aged 24 3 Ts. 

tration of the transverse colon was conspicuously regular; and that there 
was no retention in other parts of the colon, except for the slight physiologi- 
cal stasis which occurs normal!)' in the cecum after the transverse colon has 
emptied itself.^"* 

II 

In man, various influences modify colonic mechanics. Mental ■’ and 
climatic factors may be interlinked with the results of individual habits " and 
common customs. Although a barium meal passes through the digestive 
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tract in a way quite different from the passage of normal food,"^ there is, at 
present, no better method of observation than roentgen examination, which 
shows that pendulum, rhythmic and stripping movements are often super- 
imposed, corresponding to the simultaneous processes of absorption and 
transport. Individual and accidental variations ma}^ modify the appear- 
ances. In this variety, one mechanism stands out, namely, the caudad mo- 
tion of the contents from the transverse into the descending colon by means 
of mass peristalsis. Preceded by a sudden disappearance of the haustra,-’ ® 
mass peristalsis appears as a stripping tonic contraction which, having 
its point d’cippui - either above the cecum or at the hepatic flexure,"’ con- 
stricts and stretches the transverse colon within about three seconds. The 
stripping or milking movement travels rapidly caudad, forcing the contents 
onward into the descending colon (figure 3), until activity ceases when the 



Fig. 3. Normal mass peristalsis. Radiographs taken during the movement. By a 
stripping contraction, the contents of the transverse colon, spindle-shaped, are driven into the 
descending colon. 


contraction reaches the splenic flexure. This “ systolic ” movement is nor- 
malljr preceded by a t^ery much slower “ diastolic ” relaxation of the trans- 
verse colon which, after having been completely filled from proximad, loses 
in tone and peristaltic activity very gradually in the course of from seven to 
24 hours ; this produces the downward curving a,nd the isomorphic haustra- 
tion characteristic of the position of rest.*^ If mass peristalsis sets in before 
this relaxation is complete, it empties parts only of the transverse colon ; ob- 
viousl}’, the “ systolic ” contraction is less effective when the “ diastolic 
slackening is either incomplete, defective, or impaired. This mechanism 
underlies various types of h 3 ’pertonic and hj’perkinetic constipation. 

In the disorder here discussed, however, the transverse colon relaxed nor- 
uially, and remained relaxed during an abnormally long period ; mass move- 
ments, when they finally occurred, were normal in appearance and mechani- 
cal effect. Nothing, in fact, was wrong with the colon except for the ex- 
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treme prolongation of the interval betAveen relaxation of its transverse por- 
tion and onset of mass peristalsis. 

III 

Mass movements identical ■with the spontaneous ones can be induced ex- 
perimentally in man by injection of 5-10 Voegtlin units of postpituitary ex- 
tracts. Contraction occurs about 50 minutes after hypodermic injection, 
provided the transverse colon is relaxed.^" In the patients here discussed, 
injection of pituitrin invariably induced mass peristalsis after this interval. 
Injection of simple saline solution (the nature of •which was unknown to the 
patients), as well as of atropin and prostigmine, did not elicit any move- 
ments. Accordingly, the patients were given three injections weekly of 1 c.c. 
of pituitrin over periods of three to four weeks, with the result that constipa- 
tion ceased immediately and normal bowel movements were maintained at 
least for several months after termination of the treatment. Recurrence was 
observed in three patients, but subsided after repetition of the series of in- 
jections. Four of the patients were observed during periods of from two to 
four years; in two of them, constipation did not recur at all after the first 
four injections; in one, there was one recurrence; and in the fourth, treat- 
ment has to be resumed about once a year. All sorts of lubricants and 
cathartics were entirely ineffective in these cases. No special diet was rec- 
ommended. Enemas were forbidden, but two patients confessed that they 
resorted to them once in a while. 

IV 

Constipation occurs in pituitary disorders,®’ where it may be associ- 
ated with enlargement of the entire colon or parts of it^®; it is also not un- 
common when pituitary function is physiologically modified, e.g., in early 
pregnancy, before the uterus grows larger and presses upon the colon; and 
at the beginning of the climacteric. In these cases, as well as in acromegaly, 
we have occasionally found a general slowing down of colonic activity, but 
no isolated deficiency of mass peristalsis. The patients of our first group did 
not show clinical signs of pituitary disorder, although the disease had lasted 
some 20 years. Slight degrees of pituitary dysfunction, hoAvever, cannot 
always be ascertained by present methods, as normal variations merge with 
abnormalities of the endocrine formula. As to the therapeutic effect of post- 
pituitary extracts, a clinician may be quoted who used to teach that, if a man 
was starved, and he put on weight when he was fed with steaks, this result 
did not prove beyond doubt that the starvation was necessarily due to a lack 
of steak-hormone in the blood. A correlation between normal or disordered 
mass peristalsis and the pituitary body is not established. 

It is held that in Hirschsprung’s disease the thickening of the colonic 
walls is the outcome of a primary disturbance of innervation.®’ ° In spite of 
excessive stasis and definite reflex disorder of long duration, there was no 
colonic enlargement in our cases. The general roentgenologic aspect, the 
spontaneous occurrence of effective mass movements, and the results of pi- 
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tuitrin injections show that the intestinal walls had remained intact. The 
disturbance was not due to spasms, for it was not relieved by atropin and 
other spasmolytics; nor was it produced by purely mental factors, as injec- 
tions other than of pituitrin failed to afifect it. There was no abnormal posi- 
tion of the colon (which is very rarely responsible for constipation anyway). 
The absence of systemic symptoms in colonic stasis of such protracted dura- 
tion does not support the old hypothesis of colonic autointoxication. 

Exceedingly little is known about the correlations between normal and 
pathological motility on the one hand,, and the processes of digestion, the 
vegetative system, the mind, and sundry extraneous factors on the other. 
Since these influences combine and overlap in the individual case, the notion 
that constipation is either essentially atonic or essentially spastic does not 
agree with this variability, nor with the wide individual and accidental vari- 
ations observed roentgenologicall)\ In this multiformity two well defined 
disturbances stand out; first, retention confined to the rectum, dyschezia; and, 
second, the disease above reported which is characterized b)'^ retardation of 
mass peristalsis, as is dyschezia by delayed contraction of the rectum. It is 
likely that from the study of such distinct disorders more information will 
be obtained about the normal motor physiology of the colon in man. 
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THE POPULARITY OF THE EWALD-BOAS TEST' 
MEAL; REASONS FOR ITS SURVIVAL* 

By Dmo Sandroni, M.D., and Zachary Sagai., M.D., F.A.C.P., 

New York City 

In spite of all the criticisms directed against the orthodox method of 
gastric analysis involving the use of a carbohydrate test meal, it is still a 
favorite with the medical profession. Many clinicians are satisfied with 
only minor modifications. At the Mayo Clinic arrowroot biscuits and water 
are still used as the routine test meal. Objections directed against the single 
aspiration method and the Ewald-Boas test meal are, from a scientific point 
of view, well-founded, yet the advocates of this time-honored method of 
gastric analysis after administration of a meal of bread, crackers, biscuits 
or cereal, refuse to yield ground and maintain that for clinical purposes it 
is quite satisfactory, and in some respects superior to the newer ones. In 
1925 Boas ^ reviewed arguments pro and con raised during the 40 years that 
the test meal, introduced by him in 1885, had been in use. He came to the 
conclusion that it still remained best for everyday use in clinic and in private 
practice. Since then there have been very few articles recommending it. 
In a presentation before the American Gastroenterological Association at 
its meeting in 1932, one of us - (Z. S. in collaboration with Drs. J. A. Marks 
and J. L. Kantor) stated that “ our feeling is that for practical purposes it 
matters little what is used for a test meal or how many extractions are made. 
... It is only the exceptional case that will give low figures with one method 
and high ones with another.” We are in full accord with the views promul- 
gated by Eusternian® in his book, and readers are referred to it for a 
thorough and objective discussion of the question. 

It is not the object of this communication to go into detailed discussion 
of the physiology of gastric secretion, the numerous types of test meal sug- 
gested, and methods of procedure advocated. An idea as to the variety of 
test meals used can be gained from the several references given below. 

Boas ^ states that the earlier investigators (Leube, Riegel, Jaworski 
and Gluzinski) used egg albumin or beefsteak. 

Isaak-Krieger ^ enumerates the following test meals, suggested by various 
authors ; 

Ehrenreich — milk, bread and other foods. 

Skaller — soup, flavored with “ maggi ” (a concentrate used as a condiment). 
Rehfuss — oatmeal gruel. 

Schwartz and Seldine — bouillon. 

Weitz — bouillon with sugar-color added. 

* Received for publication September 14, 1938. 

From the Department of Medicine, New York Post-Graduate Medical School and Hos- 
pital, Columbia University. 
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Galewski — tea. 

Leschke — kimmel-flavored alcohol. 

Ehrmann — dilute alcohol, 5 per cent. 

Rothchild— “ plasmon ” solution (a protein drink). 

Vandorfy — water. 

Petrowych ^ quotes Talma as recommending the use of a solution of 
Liebig’s meat extract. Also : 

Kauber — 3 per cent sugar solution. 

Gorschkov — fish soup. 

Leporski — white cabbage juice. 

Katch — solution of caflPein. 

Kaiser — a solution of “ Maggi-wuerfel ” (a bouillon cube). 

Simnitski ® suggested the use of a double test meal consisting of 200 c.c. 
of beef bouillon, giving one after fasting contents were aspirated, removing 
fractions every 15 minutes, emptying the stomach after one hour, then ad- 
ministering a second meal of 200 c.c. of beef bouillon and aspirating four 
more fractions at intervals of 15 minutes. 

Fleckel ' advises the same procedure, using Boas-Ewald test meals. 
Makarewitsch ® used bouillon of definite concentration, colored red. 
Vandorfy” suggests that a Boas-Ewald test meal be given and aspirated 
in 45 minutes, and that seven days later two similar test meals be given at 
45 minute intervals, and the stomach aspirated 45 minutes after the second 
meal. 

Recently, acidity reduction tests were suggested as a part of the general 
study of gastric secretion.'^” This involves the introduction of decinormal 
HCl into the stomach and plotting a curve of reduction of acidity by frac- 
tional aspiration. 

Many writers “ consider the single aspiration as giving incomplete data, 
whereas others consider the results obtained by the fractional method 
erroneous and misleading. 

In evaluating the objections raised to the single aspiration method and 
to the use of a carbohydrate meal for the stimulation of gastric secretion, 
one must admit the crudity of the procedure, the frequent inaccuracies, and 
that at times the results obtained are unreliable. As stated above, it is for 
many reasons entirely unsatisfactory in accurate, scientific investigations. 
This was admitted by Boas and by other advocates of his method. For 
that matter, many of the modifications offered are also not free from ob- 
jectionable features. 

Recently Wilhelmj, reviewing the subject,^” recommends the following 
changes in technic: ^ 

(1) The use of a more suitable test meal such as a specially prepared Liebig’s 
e.\tract solution. (2) Determination of the total secretions entering the stomach by 
adding phenol red to the test meal and determining the percentage of the orio-inal 
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meal left in each gastric sample. (3) Titration of the total acid in the sample, using 
an indicator which is free from the errors inherent in the use of phenolphthalein. 
(4) The separation of the total secretions entering the stomach into the fluid of the 
acid secretion and the fluid of the non-acid secretions. (5) Determination of the 
acidity of the total fluid secretions entering the stomach. (6) Discarding the de- 
termination of what are known as “ free ” and “ combined ” acid fractions. 

We were considering the introduction of the above procedure in our 
clinic. It would involve the use of a solution of Liebig’s extracts for the 
test meal, the employment of the fractional method in all cases, the use of 
brom-thymol instead of phenolphthalein as an indicator, and the addition of 
phenol red to the meal for the quantitative colorimetric estimation of gastric 
secretion and evacuation. However, before deciding on any change, we 
analysed our material for the past eight years. It was necessary that the 
advantages of the method proposed be sufficient to make up for the added 
discomfort to the patient and for the increased amount of work in the 
laboratory. 


Material and Methods 

The material presented in this communication was obtained from one of 
the gastrointestinal clinics at the New York Post-Graduate Hospital. 

We have been using in our clinic the following as a routine; 

Five Uneeda biscuits and 400 c.c. of water were the test meal. Fasting 
contents were aspirated only when hypersecretion was suspected. Aspira- 
tion was done with a large tube (34 F. or 36 F.) 45-50 minutes after inges- 
tion of the meal. If the contents were negative to Congo red, a Levin tube 
was passed and several fractions aspirated at 15 minute intervals. 

A histamine test was done one or two weeks later when no free HCl 
was found by the fractional method, using Toepfer’s indicator. In a num- 
ber of cases, we also administered hypodermically 4 c.c. of a 1 per cent 
solution of neutral red, and observed the color of the fractions obtained. 
Those specimens which showed no coloration were acidified with HCl. 

Results 

In all, 2,153 gastric analyses by the single aspiration method were done. 
(Table 1.) There was ample free HCl in 1,909 instances, leaving 244 

Table I 

Incidence of Achlorhydria in 2,153 Cases as Determined by Single 
Aspiration after a Carbohydrate Meal 

Free HCl present in 1,909 cases 88.7% 

Free HCl absent in 244 cases 11.3% 

Total 2,153 cases 100% 

achlorh^Mrias (11.3 per cent). There were proportionately more cases 
of achlorhydria in women than in men. (Table 2.) About one-third of 
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Table II 

Sex Distribution. Incidence of Achlorhydria as Determined by Single 
Aspiration after a Carbohydrate Meal 


Males (1,087 cases) 

Free HCl present in ... . 
Free HCl absent in 

974 cases 
113 cases 

89.6% 

10.4% 

Total 

Females (1 ,066 cases) 

Free HCl present in . . . . 
Free HCl absent in 

... 1,087 cases 

934 cases 
, . . . 132 cases 

100% 

87.6% 

12.4% 

Total 

. ... 1,066 cases 

100% 


the achlorhydria cases subjected to the fractional method were found to be 
able to secrete HCl under the same stimulus (Uneeda biscuits), leaving only 
7.5 per cent in the achlorhydric group. (Table 3.) Sixty-four cases had 

Table III 

Free HCl Absent on Single Aspiration, Free HCl Present by Fractional Method 

Total number of cases examined 118 

Achlorhydria by both methods 79 cases 67% 

Achlorhydria in single aspiration; free HCl 

present by the fractional method in. . . 39 cases 33% 

Total 118 cases 100% 

histamine by hypodermic injection. Of these, 15 had free HCl, which re- 
duced this percentage to 5.6 per cent. (Table 4.) Twenty-six patients had 

Table IV 

Results of Histamine Stimulation in 64 Cases Found Achlorhydric by the Fractional Method 

Free HCl present in 15 cases 23.4% 

Free HCl absent in 49 cases 76.6% 

Total 64 cases 100% 

4 c.c. of a 1 per cent solution of neutral red injected simultaneously with the 
histamine. All cases with free HCl also excreted the dye into the stomach. 
(Table 5.) It is interesting to note that in five cases there was neutral red 

Table V 

Neutral Red Excretion into the Stomach. Hi.stamine Stimulation 
Total cases receiving neutral red and histamine 26 


Free HCl and neutral red present 10 

Free HCl and neutral red absent 11 

Free HCl absent, neutral red present 5 


present in the gastric contents, where there was no free HCl after repeated 
stimulation with histamine. Thus, in about half the number of cases which 
showed achlorhydria by the single aspiration, no HCl was found by the other 
methods used. 

In none of our cases was there any abnofmality of the blood picture 
found during periods ranging from one to three years. Each of the ach- 
lorhydric cases had several complete blood examinations, including hemo- 
globin estimation, counts, and morphological study of the erythrocytes. 
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Discussion 

Considering the fact that 89 per cent of all cases in which a gastric 
analysis was done showed free HCl in sufficient concentration by a single 
aspiration, using a carbohydrate meal, it seems to us that it is unnecessary to 
subject patients to the more complicated procedure of fractional aspirations. 
It would, from the clinical point of view, serve no useful purpose in nine 
cases out of ten. The tenth case may be reserved for more elaborate study. 
It is fairly generally conceded that the determination of the degree of gastric 
acidity is not of great diagnostic significance. Ehrmann^® contends that 
exact determination of degrees of gastric acidity is unnecessary and unim- 
portant. It suffices to judge, by the intensity of the bluish discoloration of 
the Congo red paper, whether the gastric contents contain a large, normal, 
low amount of free HCl, or none at all. Hyperchlorhydria or achlorhydria 
are not pathognomonic of any organic disease of the gastrointestinal tract. 
Indeed, either one is consistent with perfect health. Carlson states that in 
normal persons gastric secretion may vary from hyperchlorhydria down to 
complete anacidity. 

The different curves obtained by the fractional method, which were at 
one time considered peculiar for various pathological conditions, are no 
longer so regarded. Though some clinicians have entirely given up test 
meals as aids in diagnosis, they are, we believe, a small minority. Gastric 
analysis is so commonly used, because a great deal of information is gained 
by even the simplest test. At times gastric analysis clinches a doubtful 
diagnosis. Not infrequently the presence of ample free HCl makes the 
diagnosis of primary anemia quite questionable. Whereas carcinoma of 
the stomach may occur with a fair amount of free HCl, such an occurrence 
is nevertheless the exception. When the diagnosis is in doubt and the dif- 
ferentiation between chronic ulcer and malignancy comes into question, the 
finding of hyperchlorhydria will favor the former. Discovery of an un- 
suspected achlorhydria serves as an indication to modify the diet and the 
general management of a case. Hurst considers achlorhydria as a pre- 
cursor to gastric carcinoma. Bloomfield and his associates,’^^ realizing the 
possibility of achlorhydria being a predisposing factor to the development of 
gastric carcinoma or pernicious anemia, started several years ago an an- 
acidity clinic with the object of following these cases up for a number of 
years. Kahn recently pointed out that, having examined 840 records of 
cases of pernicious anemia, there were no cases of peptic ulcer found. Most 
of the cases were proved to have achlorhydria, and Kahn assumes that all of 
them were achlorhydric. Thus, one can hardly expect a gastric or duodenal 
ulcer to develop in a patient showing achlorhydria. The lack of HCl in 
proved cases of gastric ulcer is recognized as a rarity and is probably due 
to a secondary gastritis. 
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Summary and Conclusions 

Gs-Stric ansilysis is a worth-while proceduie in all cases presenting' any 

aberration of the digestive functions. 

The single aspiration method and the carbohydrate test meal are satis- 
factory and give sufificient information in 90 per cent of cases. 

The remaining 10 per cent may be further studied by the fractional 
method, using histamine, neutral red or any other method for the differ- 
entiation between true and false achlorhydria. 

We believe that the procedure advocated by Wilhelmj is not applicable 
for routine gastrointestinal examinations in the clinic or in private practice. 
The greater accuracy and scientific value of the method proposed is, in the 
predominating majority of cases, far outweighed by discomfort to the pa- 
tient and by the additional laboratory work, without adding anything of 
clinical value. Because of the considerable labor involved in this procedure, 
the tendency on the part of the clinician, if the precise method were advocated 
as a recognized routine for general adoption, would be to omit the test al- 
together. Thus, a valuable aid in the management of gastrointestinal dis- 
orders might be neglected and fall into disuse. 
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SOME OBSERVATIONS ON THE PERSISTENCE OF 
THE BACHMAN SKIN TEST AND OF EOSIN- 
OPHILIA AFTER RECOVERY FROM 
TRICHINOSIS * 

By Mortimer Warren, M.D., F.A.C.P., Eugene H. Drake, M.D., 
F.A.C.P., and Richard S. Hawkes, M.D., F.A.C.P., 

Portland, Maine 

The value of the skin test in the diagnosis of trichinosis has now become 
definitely established through the researches of a number of investigators 
although the discovery of this procedure took place only 10 years ago. 
Bachman,^ in 1928, showed that specific precipitin and skin tests could be 
obtained in experimental trichinella infections in laboratory animals. In 
1932 his work was confirmed by Augustine and Theiler,^ who first used the 
skin test as an aid to the diagnosis of trichinosis in human subjects. During 
the past eight years the skin test has been used in the investigation of a 
number of epidemics of the disease and in studies of sporadic cases as they 
have appeared in large hospitals. These reports indicate that 

the test is positive in from 70 per cent to 100 per cent of cases, and that it is 
of definite value as a diagnostic test. 

Two distinct types of skin reaction to the Bachman antigen have been 
observed in trichinosis. The reaction peculiar to the earliest cases has been 
described by Spink ® as delayed in type. He has recorded 5 cases in a series 
of 60, all but one with positive skin tests, who showed this delayed type of 
reaction. It was characterized by an initial flare which subsided quickly; 
then in 12 to 24 hours, at the site of injection of the antigen, there appeared 
a reddened, slightly edematous area from 1 to 3 cm. in diameter. This 
reaction, observed only in very early cases, reached a maximum within 18 to 
24 hours and gradually subsided over a period of days. By the seventeenth 
day of the disease these five cases showed the more usual immediate type of 
reaction, characterized by a wheal and surrounding erj'-thema which appears 
in about five minutes and is maximal within an hour. It is the persistence 
of ability to show this immediate type of skin reaction with which this paper 
is concerned. 

There is but little available information regarding the length of time that 
eosinophilia and a positive skin test persist after recover 3 ^ 

Augustine and Theiler = noted in their first publication that there was no 
marked difference in the intensity of the reaction elicited by the skin test in 
subjects early in the disease or in those obtained six months after the 
infection. 

McCoy, Miller and Friedlander ^ tested 39 persons from three to twenty- 

* Received for publication February 17, 1939. 

From the Maine General Hospital, Portland, Maine. 
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two months after infection, of whom 49 per cent reacted to a 1 : 10,000 dilu- 
tion of the antigen, and an additional 31 per cent reacted to a 1 : 500 dilu- 
tion. Another group of 13 persons had been ill with trichinosis 3% to 714 
years previous to the test. Of this group 23 per cent were positive to the 
1 : 10,000 dilution and an additional 39 per cent reacted to the 1 : 500 dilu- 
tion. Theiler, Augustine and Spink ® reported the testing of five individuals 
who had been ill with known trichinosis from five to nine years previously. 
Two cases, nine and seven years later, showed negative skin reaction. The 
others, 7, 5%, and 5 years later were positive. A 1 : 10,000 dilution of 
the antigen was used. Sobel ® applied the test to five children with known 
past infections. One child reacted to the 1 : 10,000 dilution three years and 
eight months after the infection, another four months after the infection; a 
third child after 314 years reacted to a 1 : 500 dilution but was negative to the 
1 : 10,000. The other two, after 3/4 years and 1 1 months, respectively, were 
negative to both the above dilutions. 

From the Kiev Medical Institute in Russia comes a report by Kaljus ^ 
of a group of 66 cases of trichinosis. Forty-nine showed positive skin reac- 
tions and in three of these the first positive response was observed 120, 252, 
and 380 days, respectively, after the onset of illness. Of five other patients, 
four gave positive reactions five months, eight months, thirteen months, and 
two years after infection; another was negative after four years. The same 
antigen was used but in 1 : 1000 dilution. 

A different approach to this matter was used by Schapiro, Crosby and 
Sickler.® They applied a 1 : 10,000 dilution of the Bachman antigen to 400 
unselected patients in a municipal hospital. Simultaneously a study of dia- 
phragms of those who came to necropsy was carried on. By the routine 
skin tests they found 18.25 per cent positive reactions; by a study of the 
diaphragms at post mortem 19.1 per cent contained encysted trichinellae. 
There were 73 cases with positive skin reactions; 27 of these subsequently 
came to necropsy and only three of the diaphragms were negative. Three 
hundred and ten cases had negative skin reactions. Eighty-nine came to 
necropsy and encysted trichinellae Avere found in the diaphragms of only two. 
In their study the immunologic and pathologic observations were made by 
different investigators. 

Theiler, Augustine and Spink ® found in the literature observations on 
persistent eosinophilia as follows : 

3 months after infection 8% eosinophiles (Staubli) 

3 months after infection 7% eosinophiles (Staubli) 

6 months after infection 34.7% eosinophiles (Brown) 

6 months after infection 7.1% eosinophiles (Staubli) 

1 year after infection 7 % eosinophiles (Staubli) 

3 years and seven months after infection 8% (two cases) (Weindrack) 

In a group studied by them two cases, 7 and 5% years after infection, still 
had 5 per cent eosinophiles. 

In anotlier of Brown’s ° cases 16.8 per cent eosinophiles were found 
16 to 17 weeks after the onset of symptoms. 
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The epidemic of trichinosis in Portland during February and March of 
1935 provided an unusual opportunity to put the skin reaction to clinical 
test. Early in January of that year a prosperous Italian conti actor pur- 
chased two pigs from a farmer in a nearby town. The pigs had been fed 
on garbage from an F.E.R.A. camp. In Portland they were fattened on 
corn and milk, slaughtered,, and one of these pigs was sold on shares by the 
contractor to two of his employees. Most of the meat from this carcass 
was made into a favorite Italian sausage at home and dispensed widely 
among friends. The sausage was eaten raw or after very little cooking. 
All the cases of trichinosis in the epidemic occurred among those who had 
eaten the meat from this pig- Once the source of infection had been found, 
it was an easy matter to trace the -dispersal of the meat, and in a sample of 
the pork obtained for microscopic examination encysted ^trichinellae were 
found. Seventy-one persons are known to have eaten of the infected meat, 
and positive skin reactions, eosinophilia, or both were observed in fifty-four. 
The study of the epidemic took place in February, March, and April, 1935. 
One or more eosinophile counts and skin tests were made on every person 
who had been exposed. A 1 ; 10,000 dilution of the Bachman antigen was 
used for the intradermal test. Three years later, in March, April, and May 
of 1938, we undertook to retest these persons in the same way. We were 
able to retest 45 of the 52 survivors. The results are recorded in the ap- 
pended table. 

In the original study we reported the cases as follows : 


Died 2 

Persons ill with definite trichinosis but recovered: Every one of these individuals had 

eosinophilia and a positive skin reaction during his illness 22 

Persons who had no symptoms but who had both eosinophilia and a positive skin reac- 
tion 9 

Persons who had eosinophilia but negative skin reaction: This group includes two who 
were ill after having eaten the infected meat, but whose symptoms were not char- 
acteristic of trichinosis. Both these patients were treated at home by other 

physicians 16 

Persons who were not ill, had no eosinophilia, but did have a positive skin reaction 5 

Total 54 


Of the 22 persons who were ill with definite trichinosis but recovered, 
20 submitted to the tests three years later. Seventeen of them still showed 
positive reactions, and three were negative; thus 85 per cent had remained 
positive after three years. There was observed, however, a tendency for the 
reaction to be less striking. In five cases the reaction was approximately as 
marked as at the first test. One woman only had a more marked reaction 
when retested, 2 -}- instead of 1 +. The other 14 reactions at the more 
recent testing were less marked, 3, 2, or 1 -f- or 0 instead of 4 -f-. This 
change is in agreement with the observations of Theiler, Augustine and 
Spink on testing, after four to nine years, persons who had been hospital 
patients with tlie disease. Their two oldest cases, 9 and 7% years after 
recovery, did not react to the skin test, while their three more recent cases 
did react. 
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Eight of the group of nine who had exhibited eosinophilia and positive 
skin reaction without symptoms were retested. Six of the eight still reacted; 
two did not. In four instances the reaction was of approximately the same 
degree. In four it was diminished or absent: thus 75 per cent of this group 
maintained their ability to react after three years. 

Twelve of the 16 who had reacted to their exposure by showing eosin- 
ophilia alone were retested. Only one had developed a positive skin re- 
action. This unexpected reversal of the skin reaction was found in one of 
the two persons who had been ill after eating infected meat, but whose illness 
might not have been trichinosis. 

The five persons found to have positive skin tests without eosinophilia at 
the time of the epidemic were retested. Four had lost their positive skin 
reaction. In one it had increased from 3 -f- to 4 -j-. 

These last two groups are rather unsatisfactory for statistical analysis. 
Improperly cooked pork is considered a delicacy by these people of whom we 
speak, and the positive skin reaction without eosinophilia at the original 
testing may quite possibly have been the last sign of some previous infection. 


Table 1 

Comparative Skin Tests and Eosinophile Counts, 1935 and 1938 



Case 

Age 

1935 

1938 





Eosino- 

philes 

Total 

W.B.C. 

Died 

Mrs. A. F. 

45 


3 

% 

17,500 





D. D. 

40 


24 

% 

12,000 




Persons ill with definite 

R. F. 

44 

4 + 

74 

%* 

15,000 

4-f 

4 % 


trichinosis, recovered 

D. F. 

10 

4-1- 

19 

% 

12,800 

2-f 

1 % 


A. F. 

11 

4-f- 

51 

% 

9,400 

3-f 

1.5% 

5,800 


T. F. 

23 

4-1- 

12. 

5% 

12,000 

1 + 

5 % 



J. F. 

14 

4-t- 

50 

% 

15,400 

3-f 

1 % 



R. F.. Jr. 

2 

4-1- 

70 

%* 

34,000 

4-f 

4 % 



L. M. 

32 

4+ 

4 

% 

17,000 

2 + 

2.5% 

6,900 


A. P. 

22 

4+ 

58 

% 

15,600 

4-f 

1.3% 



A. A. 

55 

4-1- 

13 

% 

13,000 

3-f 

.5% 

u 1 j n 


C. F. 

36 

4-P 

33 

% 

12,200 

3-f 

7 % 

n [ J n 


P. F. 

10 

4-f 

38 

% 

23,000 

3-f 

2 % 

R \ j R 


Mrs. D. D, 

44 

4-f 

30 

% 

14,000 

3-f 

3 % 

mm 1 J jn 


A. D. 

17 

4-f 

5 

% 

10,000 

2-f 

1.5% 

■E i J R 


R. A. 

45 

4-f 

15 

% 

10,000 

4-f 


R j 2 n 


H. A. 

23 

4-f 

38 

% 

13,000 

4-f 

1.3% 

R 1 1 n 


0. R. 

21 

4-f 

56 

% 

24,300 

2-f 

1 % 

11 sin 


L. F. 

7 

4-f 

32 

% 

7,800 

2-f 

7.3% 

R j 1 n 


D. F. 

13 

4-f 

58 

% 

18,800 

neg. 

1.3% 

B 1 J n 


Mrs. C. F. 

35 

4-f 

58 

% 

13,200 

neg. 

3.5% 

R 2 n 


0. B. 

12 

3-f 

33 

% 

19,600 

neg. 

5 % 

R 1 1 n 


N. M. 

14 

4-f 

21 

% 

12,600 





Mrs. R. A. 

47 

2-f 

8 

% 

11,000 





* Highest of several determinations. 

t III during the epidemic, symptoms not characteristic of trichinosis, treated at home by 
other phy.sicians. 
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Case 

Age 

1935 

1938 

Skin 

Test 

Eosino- 

philes 

Total 

W.B.C. 

Skin 

Test 

Eosino- 

philes 

Total 

W.B.C. 

Persons without symp- 

Mrs. E. B. 

48 

2+ 

4.3% 

12,500 

1 + 

1 % 

10,000 

toms — eosinophilia and 

L. B. 

5 

4-k 

39 % 

15,100 

3-f 

5 % 

8,000 

positive skin test present 

T. A. 

16 

2-1- 

6 % 

17,600 

2-1- 

1 % 

1 1,300 


F. A. 

20 

4+ 

6 % 

9,800 

4-1- 


15,900 


M. A. 

18 

2-1- 

9 % 

13,200 

2-1- 

1 % 

7,000 


A. D. 

44 

2 + 

7 % 

13,300 

neg. 

4.5% 

10,600 


T. D., Jr. 

2 

2 + 

5.5% 

10,000 





A. B. 

11 

4-1- 

39.5% 

15,700 

neg. 

2 % 

7,100 


A. F. 

8 

2-1- 

19 % 

20,000 

2+ 

3 % 

8,900 

Persons without svmp- 

J. M. 

12 

neg. 

2.3% 

22,900 

neg. 

4 % 

13,600 

toms — eosinophilia pres- 

L. M. 

10 

neg. 

10 % 

17,000 

neg. 

6 % 

11,800 

ent, skin test negative 

J. M. 

8 

neg. 

7 % 

20,000 

neg. 




C. M. 

6 

neg. 

5 % 

24,200 

neg. 

10 % 

17,500 


A. M. 

38 

neg. 

7 % 

13,100 

neg. 

1.5% 



E. B.t 

33 

neg. 

28 % 

14,000 

3-1- 

3 % 

9,900 


J. B. 

35 

neg. 

12 % 

14,000 





C. B. 

10 

neg. 

21 % 

13,000 

neg. 

1.5% 

9,000 


M. B. 

8 

neg. 

33 % 

16,400 

neg. 

4 % 

10,500 


J.R.t 

7 

neg. 

23 % 

14,000 

neg. 

3 % 

12,200 


E. B. 

48 

neg. 

4.3% 

12,500 

neg. 

3 % 

12,000 


N. D. 

10 

neg. 

11 % 

19,000 

neg. 

3.5 %* 

32,000 


A. D. 

36 

neg. 

5 % 

13,000 

neg. 

3 % 

10,400 


S. D. 

7 

neg. 

5 ■% 

16,000 





A. F. 

12 

neg. 

7.5% 

11,000 





J. D. 

4 

neg. 

10 % 

13,000 




Persons without symp- 

F. B. 

13 

3-1- 

2 % 

9,200 

neg. 

.5% 

7,500 

toms — eosinophilia ab- 

F. 0. 

55 

4-1- 

3 % 

8,000 

4-1- 

2 % 

6,000 

sent, skin test positive 

M. N. 

33 

3-1- 

2 % 

6,000 

neg. 

2 % 

7,800 


A. D. 

33 

4-f 

3 % 

8,000 

neg. 

3.5% 

9,400 


A. B. 

21 

3-1- 

3 % 

6,000 

neg. 

2.5% 

7,000 


Persistent eosinophilia of over 500 per cu. mm. was observed in six in- 
dividuals in this present study. The total white counts and eosinophile per- 
centages were as follows : 


C. 

F. 

7% 

of 

11,411 = 

= 798 

L. 

F. 

7.3% 

of 

10,000 = 

= 730 

J. 

M. 

4% 

of 

13,600 = 

= 544 

L. 

M. 

6% 

of 

11,800 = 

= 708 

C. 

M. 

10% 

of 

17,500 = 

= 1750 

N. 

DiB. 

3.5% 

of 

32,000 = 

= 1120 

whose 

count one 

day later 

was 



3.5% 

of 

18,800 = 

= 658 


All these white counts are high normal or above normal so we do not 
care to^ draw any conclusions from them. They suggest that while eosino- 
philia is rarely present three years after infection with trichinellae, the 
leukocytic response to other ills may contain more than the usual number 
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of eosinophiles. It has, however, been shown that intercurrent infection 
in acute trichinosis causes the disappearance of eosinophiles in the blood 
smear 4^ 


Summary 

1. In persons who have been ill with clinical trichinosis the Bachman 
intradermal skin reaction remains positive after three years in the great 
majority of cases, although there is a tendency toward a less marked 
reaction. 

2. In subclinical trichinosis with a negative skin reaction the skin test 
is also negative after three years. 

3. Eosinophilia is usually absent three years after recovery from 
trichinosis. 
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THE USE OF HISTAMINE IN RHEUMATOID 

ARTHRITIS* 

By R. O. Muether, M.D., St. Louis, Missouri 

There can be little doubt that arthritis and allied conditions are assum- 
ing a deservedly more important place in the thoughts of both the clinician 
and the research worker. In spite of much recent Avork, however, a satis- 
factory basis for treatment has not been established, and some treatments 
are expensive and complicated. Fever therapy, hydrotherapy, etc., seem to 
give great relief but are difficult of attainment under ordinary circumstances. 
The production of artificial jaundice advocated by Hench is difficult to 
obtain because of its dangers and expense.'- ' 

It is true that certain forms of pltysical therapy can be administered in 
the home using improvised equipment, and all such measures should be em- 
ployed since the more comprehensive and inclusive the treatment the more 
satisfactory will be the results. 

Certain drugs having a vasomotor effect have been administered with 
some success by means of iontophoresis. This procedure requires a suitable 
apparatus for administration and to this extent is handicapped. Some drugs 
which are administered by iontophoresis will produce their effects when given 
by mouth or subcutaneously but the effects produced by such administration 
are not always as satisfactory as when the drugs are giA^en by iontophoresis. 
Histamine diphosphate seems to be an exception. Histamine has been ad- 
ministered to arthritics in a A'^ariety of Avays, Avith varying results. Medical 
iontophoresis is the method adA-ocated for administration by most inA’-esti- 
gators. It has been given, hoA\-ever, by mouth, by injection, and as an 
ointment. 

Our experience Avith the drug includes administration by ointment, sub- 
cutaneous injection, and iontophoresis. W e have administered the drug by 
iontophoresis and succeeded in getting general reactions such as fall in blood 
pressure, flushing, palpitation. This method was time-consuming and dif- 
ficult to continue after the patient left the hospital. We have used histamine 
ointment alone, mixed Avith a rubefacient such as capsicum, and also com- 
bined Avith A-arious forms of salicylates. None of these ointments produced 
either general or local response of sufficient degree to be helpful, and our 
recent experiences Avith commercial preparations of histamine ointment have 
been no better. We then resorted to subcutaneous injections of histamine 
Avith the results reported in this communication. 

Deutsch ® Avas perhaps the first to report on use of histamine by ionto- 
phoresis. He had used other methods of administration but finally con- 
cluded the iontophoresis A\-as the most satisfactory. Deutsch first used his- 

* Received for publication September 28 , 1938. 

From the Arthritis Division, St. Louis University Group of Hospitals, 
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tamine in an attempt to simulate fever therapy, since he felt that the reac- 
tions associated with fever therapy arose from histamine-like reactions in the 
tissues. He pointed out that histamine was particularly efficacious in soft 
tissue involvements such as bursitis and fibrositis, and in this opinion we must 
concur. The polyarthritic according to Deutsch was benefited but never 
cured by the administration of histamine, and this has been our experience. 

Kling®’ ’’ in this country reported, rather enthusiastically, on the use of 
histamine in the treatment of arthritis. He experimented with various 
methods of administration and, at one time, scarified lightly the tissue about 
the involved joints and applied the histamine. In this way reactions could 
be obtained, but they were erratic and the scarifications took considerable 
time to heal, so that eventually the method was abandoned for iontophoresis. 
Kling and Sashin ® brought out the fact that a combination of drugs given 
by iontophoresis may react better than one drug alone. Salicylates and his- 
tamine both given by iontophoresis seem to be such a combination. They 
also emphasized the advantages of histamine over other forms of physical 
therapy in soft tissue disease, finding that bursitis, tenosynovitis, and fibro- 
sitis responded well. 

Shanson, Barnett and Eastwood,® working in England, reported favor- 
ably on the injection of histamine subcutaneously in arthritis. They used 
histamine diphosphate and thio-histamine and concluded that the diphosphate 
was the drug of choice. 

Procedure 

In an attempt to evaluate the importance, if any, of subcutaneously ad- 
ministered histamine to the patient suffering from rheumatoid arthritis, the 
following study was carried out. 

Ten patients suffering from rheumatoid arthritis were selected; the 
criteria being that only patients who had been followed by us for one year 
or more and who seemed likely to cooperate were to be used. No change in 
their therapy was made. Physical therapy, salicylates, exercise and occupa- 
tional therapy were continued. In addition to these things, however, his- 
tamine injections were started. The frequency of injections varied with 
conditions but were essentially the same for a particular patient. Hos- 
pitalized patients were injected twice a day, ambulatory patients returning 
to the Outpatient Clinic were injected three times a week and other patients, 
who consented, were injected at home once daily by someone of the family 
trained in the use of the syringe. The diphosphate was the salt used and 
was supplied through the courtesy of Eli Lilly and Company. It was made 
up in Coca solution, in dilution of 1-1000. It was kept in dark bottles in 
refrigerator until used. The solution seems fairly stable and can be kept 
in a cool place outside the refrigerator, if necessary. 

It was soon noted that the individual tolerancy to histamine varied and 
a test dose of 0.1 c.c. was given to each patient, this dose being increased 
by 0.1 c.c. until the reaction level was reached. This reaction-producing 
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dose was then maintained until the patient’s tolerance increased. Increased 
tolerance was determined by failure to react to the usual dose. In our ex- 
perience 0.4 to 0.6 c.c. is the range of effective dosage, and it is our experi- 
ence that tolerance is only rarely increased, since patients who react to a 
given amount will continue to react at that level for three to six months. 

The patients were told to report any change in s)'mptoms and were also 
asked about their sensations immediately after injections. We attempted, 
so far as possible, to avoid suggesting symptoms which might be expected 
from the drug and we did not tell the patients in what way we thought they 
might benefit. Patients were urged to continue injections for one month 
and were then told that they might continue or not. It was felt that the 
patient would in that way evaluate the results of the treatment more ac- 
curately. 

Only individuals suffering from rheumatoid arthritis are considered in 
this study. 

Results 

The immediate reaction to injection of histamine varies, naturally, with 
the size of the dose and the susceptibility of the patient. Patients vary con- 
siderably in their response to the drug, but each individual responds in 
essentially the same manner to subsequent injections. In none of the cases 
were the reactions severe enough to incapacitate the patient. 

The chief symptoms noted are headaches, flushing, palpitation, sweating, 
nausea, dizziness and weakness. The headaches are rather constant, come 
quickly after injections, and are dull and throbbing; they are felt chiefly 
on the top of the head. The headache leaves in about 10 to 15 minutes 
unless too large a dose of the drug has been given. Flushing is also a com- 
mon symptom. The patient notices a feeling of warmth, and the skin be- 
comes red and warm to the touch. This lasts for 5 to 10 minutes and may 
be followed by a moderately profuse sweat. The flushing seems essential 
to the success of the treatment, since those patients who did not flush failed 
to get relief from pain and stiffness. 

Palpitation was not a constant finding and was never alarming. Tachy- 
cardia was noted in all cases at the height of the reaction and it was at this 
point that nausea and faintness were occasionally complained of. It was at 
this point, too, that the blood pressure found its lowest level. The entire 
reaction rarely lasted 15 minutes and was never alarming. Following the 
reaction, relief from pain and stiffness was noted by most patients. There 
seem to be few contraindications to the use of histamine in the amounts used 
by us. Senility, marked vasomotor instability, marked arteriosclerosis, car- 
diac decompensation and hypotension would seem to represent conditions in 
which the drug should be administered ivith great caution or not at all. 

Table 1 gives a brief resume of duration, sex, principal joint involvement 
etc. in this group of cases. ’ 
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Table I 


Number 

Sex 

Age 

Type 

Duration 

Primary Symptoms 

6986 

M 

30 

Rheumatoid arthritis 

7 yrs. 

Deformity, fixation and stiff- 
ness. 

2040 

F 

1 

54 

Rheumatoid arthritis 

3 yrs. 

Swelling of joint. Weakness. 
Mild deformity. 

4270 

M 

22 

Rheumatoid arthritis 

4 yrs. 

1 

Marked deformity. Limitation 
of motion and stiffness. 

1042 

F 

29 

Rheumatoid arthritis 

2 yrs. 

Slight deformity. No fixation. 
Pain. 

5706 

F 

42 

Rheumatoid arthritis 

5 yrs. 

Marked deformity. Fixation 
and stiffness. 

1070 

M 

27 

Rheumatoid arthritis 

4 yrs. 

1 

Fixation of back, hips and 
knees. Marked stiffness. 

H22518 

F 

43 

Rheumatoid arthritis 

11 yrs. 

Deformity and fixation of joints 
of lower extremities. 

39682 

F 

■ 

Rheumatoid arthritis 


Deformity and fixation of lower 
extremities. Upper less mark- 
edly involved. 

36-9198 

M 

35 

Rheumatoid arthritis 

6 yrs. 

Fixation of neck, hips and 
knees. 

34-9228 

F 

42 

Rheumatoid arthritis 

1 

4 yrs. 

Fixation of knees and involve- 
ment of upper extremities. 


Table 2 is an attempt to present the results in a compact form. It will be 
noted that of 10 cases, seven were definitely benefited, inasmuch as increased 
motion and, in most instances, relief from pain were noticed. All of these 
patients felt that their extremities were warmer than usual and there was a 
sense of well-being which they had not noticed for some time. This sense 
of improved well-being manifested itself in numerous ways. Increased ac- 
tivity, improved appetite, greater cheerfulness were some of the subjective 
changes noted. Physical therapy was less tedious since it was less difficult 
for the patient to be moved about. 

One of the seven patients, who admitted relief from stiffness, objected 
to the injections to such an extent that they were dis’continued after two 
and one-half months. 

There are three failures, and a brief analysis of these is of interest. 
Case 6986 was a young man 30 years of age who had had arthritis for seven 
years. He had a complete ankylosis of the spine and the hips were fixed. 
He had had manipulation under anesthesia at another institution, and roent- 
gen-ray examination of hips when he entered the Firmin Desloge Hospital 
revealed bilateral fracture of the necks of the femurs. The head of the 
right femur was practically absorbed. He had a positive gonococcal fixation 
test, pus in the prostate, and fissure in ano. It is felt that, in spite of the 
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Table II 


Number 

No. In- 
jected 

Dose 

Duration 

Reaction 

Results 

6986 

65 ; 

2-6 minims 

2 mos. 

Flushing 

Sweating 

Nausea (mild) 

Noted slight improvement 
in motion but this did not 
persist. 

2040 

36 ' 

4-8 minims 

3 mos. 

Dizziness 

Headache 

Sweating 

Marked increase in motion. 
Diminished pain. Improve- 
ment has persisted without 
treatment for 3 months. 

4270 

32 

6 minims 

3 mos. 

Headache 

Flushing 

Sweating 

Marked improvement in 
motion which has persisted 
for 9 months. 

1042 

19 

6 minims 

19 days 

Flushing 

Palpitation 

Sweating 

No beneficial results and re- 
fused more injections. 

3706 

130 

10 minims 

^ 3 mos. 

Flushing 

Headache 

Palpitation 

Sweating 

Noted increased motion dur- 
ing injections and requested 
continuation — no perma- 
nent results. 

1070 

280 

10 minims 

5 mos. 

Flushing 

Nausea (mild) 
Headache 

Sweating 

Felt much better during 
treatment. Stiffness im- 

proved to point where pa- 
tient was up and about. 
Improvement persisting. 

H22S18 

725 

10 minims 

i 2 yrs. 

Flushing 

Headache 

Palpitation 

Was able to move about 
after injections — effect 
noted for from 4 to 6 hours. 

39682 

60 

6 minims 

i 2 mos. 

Headache 

Palpitation 

Patient felt only slightly 
helped and injections were 
discontinued. 

369198 

105 

6-8 minim: 

; 3 mos. 

Nausea 

Palpitation 

Sweating 

Noted increased motion 
after injections and diminu- 
tion in pain. 

34-9228 

85 

8 minims 

5 2^ mos. 

Palpitation 

Flushing 

Abdominal discomfort 

Patient objected to the in- 
jection and although motion 
was improved treatment 
was discontinued. 


distribution of the arthritis and the roentgenograms which were more or 
less characteristic of rheumatoid arthritis, this patient was suffering from 
polyarthritis of gonorrheal origin. This form of arthritis is not rare and 
taxes the ingenuity of the best diagnostician. In fact, it is impossible in the 
late stages to differentiate it satisfactorily from rheumatoid arthritis. In 
any event the patient showed only a slight and temporary improvement on 
histamine to which he was, incidentally, quite sensitive and, after two 
months, injections were discontinued. 

The second failure, case 1042, was a female, 29 years of age, with early 
rheumatoid arthritis. She had 19 injections of the drug, got satisfactory 
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reactions, but did not feel that they helped her and, after 19 days, refused 
more injections. 

The third case, 39682, was also a female with quite marked involvement 
of the legs. The knees were fixed in flexion, and there was limitation of 
motion of the hips. This patient took daily injections for two months, had 
definite increase of motion in the hip joints, and was able to walk with the 
aid of a cane. The staff considered her a case which had been aided by in- 
jections, but she felt that she was very little benefited. She asked that 
injections be discontinued ; this was done and she was classed as a failure. 

Of the other cases treated, most drifted away from the treatment after 
periods of from three to five months. One case stands out because of the 
duration of the treatment. 

Case 22518, a very intelligent, cooperative school teacher, when first 
seen in the clinic was unable to work and without funds. She improved on 
physical therapy, massage, etc., but continued to be extremely stiff on 
awakening in the mornings. Her “ limbering up ” period lasted 30 to 45 
minutes, and, because of the stiffness, physical therapy and other activities 
were very difficult. She was placed on histamine and noted immediate and 
marked relief from stiffness. She eventually returned to teaching and for 
two years has given herself an injection of histamine before arising in the 
morning. The drug decreases stiffness and pain in this individual to such 
an extent that without it she can do much less than when she takes the 
injections regularly. 

Summary 

Histamine diphosphate dilution (1-1000), when properly given to in- 
dividuals without complete ankylosis of the joints, will increase motility and 
frequently relieve pain. The subcutaneous administration of the drug seems 
to be as satisfactory as iontophoresis and is far superior to the use of the 
ointment in our hands. 

Histamine will not cure arthritis. It is at best an adjunct to other 
forms of therapy and, as such, may be expected to aid in some cases and to 
fail in others. When such failures are encountered, the drug should be 
immediately discontinued. 

The drug should be administered cautiously to avoid severe reactions. 
In our experience no shock has been encountered which necessitated treat- 
ment. There seems to be no cumulative or deleterious effect from the drug. 
There was no alteration in blood chemistry, blood pressure, red blood cell 
count, etc., from the levels determined at the onset of therapy. 

Since patients do not readily develop a tolerance for the drug, it can be 
administered over long periods of time. 

Histamine, although not having a specific therapeutic effect in rheuma- 
toid arthritis, when given subcutaneously does seem to be of value in the 
symptomatic treatment of the disease. It apparently enhances the value of 
other forms of therapy and, in many instances, enables the patient to carry on 
activities which would otherwise be impossible. 
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SUBACUTE BACTERIAL ENDOCARDITIS IN 
OLDER PEOPLE* 

By Theodore Bevier Bayles, M.D.,and William Hall Lewis, Jr., M.D., 

Neiv York, N. Y. 

The occurrence of a specific disease may vary, not only in the incidence 
with which it afflicts a number of individuals, but also in the relative number 
of individuals differing by age, sex, or other factors. How much middle 
life or late maturity ma)^ alter the reaction of the individual to the same dis- 
ease is a question not entirely clear. It is becoming a more important one 
in view of the aging of the population and the greater number of older people 
incurring acute infectious as well as chronic degenerative diseases. In 
disease of the cardiovascular system, this age variation is most pronounced. 

Types of disease that involve the young heart may be entirely different 
from those afflicting the older heart. Arteriosclerotic disease of the heart 
seldom develops in young individuals. Acute rheumatic carditis or endo- 
carditis is almost never found in the very old. Differences in the reaction 
of normal young and normal old hearts to similar physiological conditions 
have only recently been investigated. Differences in the effect on the young 
and the senescent heart, of unusual physiological conditions or of disease have 
been seldom defined. If differences are present, they may be, as Cohn ^ has 
remarked, striking ; for instance, compensation for cardiac defect by hyper- 
trophy is a form of repair incomplete or deficient in old age. 

One method for analyzing such differences is the consideration of the 
effects of a disease that attacks both old and young hearts. Subacute bac- 
terial endocarditis, because of its association with rheumatic heart disease, 
has been considered an affliction chiefly of younger individuals. Though it 
will probably remain an illness largely of adolescents and young adults, its 
more frequent occurrence in older subjects may be expected. Arterio- 
sclerosis, hypertension, and syphilis may, like rheumatic fever, damage the 
valvular tissue and provide a suitable basis for vegetative endocarditis. If 
the lives of patients with rheumatic heart disease should be prolonged by 
increasingly efficient care, the complication of subacute bacterial endo- 
carditis may be postponed to their later years. 

This study concerns the appearance of subacute bacterial endocarditis in 
a number of patients over 40 years of age. The information obtained has 
been clinical and anatomical. 

* Received for publication December 15, 1938. 

From the Third (New York University) Medical Division, Dr. Clarence E. de la 
Chapelle, Acting Director, and the Laboratory of Pathology, Dr. Douglas Symmers, Director, 
Bellevue Hospital, New York City. 

Reported in the clinical session of the American College of Physicians at Bellevue Hos- 
pital, April 8, 1938. 
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Method 

Clinical and pathological information has been obtained on 28 patients 
over 40 years of age, observed on the Third (New York University) Medi- 
cal Division of Bellevue Hospital, from October 1931, to January 1938. 
Only those cases with diagnosis established by necropsy have been con- 
sidered; some were under personal observation, the records of others were 
analyzed. The oldest subjects were 70 and 72 years of age, of whom there 
were two, both women. Of the 28, 23 were men. In 14 cases the correct 
antemortem diagnosis was made. During the same period, according to 
the clinical observations, 25 patients, under 40 and over 12 years of age,* 
succumbed to subacute bacterial endocarditis. On 12, necropsy was per- 
mitted and the premortem diagnosis confirmed. From the records of this 
service it appears that subacute bacterial endocarditis has been correctly 
diagnosed in those under 40, and not sufficiently considered in those over 
40 (figure 1). In addition it should be pointed out that of the group 



Aee 

r> 11 Iv Subacute bacterial endocarditis. Patients on the Third Medical Division 
Bdlevue Hospital, October 1931 to January 1938. These curves show the distribution in 
umerent decades of life, according to the clinical diagnosis (broken line ), and accord- 
ing to the anatomical diagnosis (uninterrupted line ). See text for comment. 


over 40 the average age of the correctly diagnosed was 51 years, and of the 
undiagnosed, 59 years. 


* Patients under twelve are not admitted to this service. According to other exneriencp 
subacute bacterial endocarditis seldom afflicts individuals before the second decade.=^8 ’ 
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Clinical Observations 

As has been remarked, of the 28 patients, 14 cases or one-half were cor- 
rectly diagnosed clinically, as examples of subacute bacterial endocarditis; 
the other 14 were not. It is fair to state, however, that in the incorrectly 
diagnosed group, subacute bacterial endocarditis was often suggested in the 
differential diagnosis, but the clinical signs and symptoms and the labora- 
tory findings did not confirm this unequivocally as the final clinical diagnosis, 
and hence it was not made. With two major exceptions, the symptoms and 
the physical findings were similar in the two groups; all but two had signs 
of heart disease, all but two had signs of infection. In the group with 
correct diagnoses cultures of the blood were positive, or embolic phenomena 
such as petechiae, so indicative of endocarditis in the course of heart disease, 
were present. In the group without correct diagnoses, complications in 
other organs, secondary to the endocarditis, were interpreted as the primary 
disease. In the 14 cases in which the clinical diagnosis of subacute bacterial 
endocarditis was not made, the final diagnosis at the bedside was ; in four, 
rheumatic heart disease; in four, malignant disease of the kidney; in two, 
chronic diffuse glomerular nephritis; in one each, luetic and hypertensive 
heart disease, luetic heart disease, hypertensive and arteriosclerotic heart 
disease, and streptococcus bacteremia of unknown origin. 

One may observe from this tabulation that the differential diagnosis 
involves primarily either rheumatic heart disease, because of cardiac in- 
volvement and infection, or renal disease, because of hematuria. If the 
events of an incorrectly diagnosed illness are viewed in retrospect, one will 
find the usual known features of subacute bacterial endocarditis, as follows : 

Case 1. A 69-year-old male complained of dyspnea, fatigue and epigastric dis- 
tress on admission to the hospital. Three months previously he had suffered a cold 
and an attack of severe precordial pain. In the three following weeks, edema of the 
ankles and dyspnea were present. Thereafter the cardiac reserve gradually declined. 

The patient was undernourished, pale and elderly in appearance. The rectal 
temperature was 100.8° F. The heart appeared enlarged; a systolic murmur was 
heard at the base and at the apex. The pulse rate was 90 per minute; the systolic 
blood pressure was 154 mm. Hg, the diastolic 70. Rales were heard at the bases of the 
lungs, and there was edema of the ankles. The count of the red blood cells was 3.36 
million per cu. mm.; that of the white cells 6,300. A few red cells were present in 
the urine. During the remaining 90 days of life, the temperature varied from normal 
to 103°. The hematuria was variable, apparent sometimes on gross, at other times on 
microscopic examination. The count of the red cells in the blood fell to 1.7 million; 
by transfusion and diet it was increased to 2.2 million. The chemical constituents of 
the blood were normal. Blood pressure was usually 124 systolic, 48 diastolic. Digi- 
talization had no effect on the congestive heart failure. A yellowish tint developed 
in the skin ; the icteric index was normal. Repeated cultures of the blood were nega- 
tive. The patient gradually failed, becoming comatose before death. At necropsy, 
the principal findings were lobular pneumonia, and subacute bacterial vegetative endo- 
carditis of the aortic and mitral valves (figure 2). The leaflets of these valves showed 
moderate sclerotic thickening of the borders. The heart weighed 420 grams. The 
spleen was enlarged, weighing 390 grams. The kidneys were normal except for 
some tubular hemorrhage. There was acute, focal suppurative prostatitis. 
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Fig. 2. Subacute bacterial endocarditis and arteriosclerotic heart disease. Section from 
a leaflet of the mitral valve of a man, aged 69 years (Case 1). The distal portion of the 
leaflet is thickened and had undergone sclerotic changes with fibrosis and deposition of 
cholesterol crystals. On the upper border is a vegetation composed of fibrino-purulent 
exudate, partly organized and containing bacteria. No anatomical evidence of rheumatic 
infection was found. 

The features presented by the illness in this patient are similar to those 
in Case 2, in which the diagnosis was rendered obvious by the positive blood 
culture. 

Case 2. A SO-year-old Italian waiter was admitted with the complaints of pro- 
gressive weakness of three and a half montlis’ duration, of increasing edema of the 
feet of seven weeks’ duration, and of “ red spots ” in the skin of five weeks’ duration. 
Three attacks of epistaxis occurred in the preceding ten days. There was no knowl- 
edge of hypertension or of lues, or of manifestations of the rheumatic state. 

He was dyspneic and orthopneic. Petechial hemorrhages were present in the 
conjunctival sacs. The heart, with a diffuse and heaving apical impulse, was en- 
larged; there were a harsh, blowing apical systolic murmur, and a blowing basal 
systolic murmur; the rltythm was regular. The systolic blood pressure was 100 mm. 
Hg, diastolic 68. The liver edge was felt two fingers’ breadth below the right costal 
border, and the spleen was just palpable. There were old and recent purpuric 
hemorrhages over the legs and thighs. 

The urinalysis revealed consistently a few red blood cells. The count of the red 
blood cells ranged from 2.0 to 2.5 million per cu. mm.; that of the white cells from 
8,000 to 11,000. The chemical constituents of the blood were normal ; the Wassermann 
reaction was positive. The sedimentation rate of the erythrocytes was normal. The 
electrocardiographic studies revealed left deviation of the electrical axis with A-V 
nodal tachycardia, and the teleroentgenogram showed enlargement of the heart. Three 
blood cultures were positive for Streptococcus viridans. 

While on the ward, the patient’s temperature varied between 101° and 103°. 
Numerous petechiae appeared from day to daJ^ Digitalization did not affect the con- 
gestive heart failure, and the patient became more cachectic and died after 22 days in 
the hospital, five months after the onset of s}TOptoms. 
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The necropsy revealed subacute vegetative endocarditis of the tricuspid, mitral 
and aortic valves. From the vegetations Sircplococats viridans organisms were cul- 
tured. Sclerosis of the valves, due to degenerative (non-infectious) changes was 
confirmed by microscopic study. There were infarcts in the kidneys and spleen, and 
histologic study confirmed the diagnosis of focal embolic glomerulo-nephritis. There 
was generalized anasarca of the serous sacs and lower extremities. 

Correlation of Clinical and Pathological Findings 

Clinical findings and their verification by necropsy * may be considered 
on the basis of general symptoms of infection, involvement of the heart, 
hematological effects, and peripheral effects. 

A. Symptoms of Infection: The major complaints were usually lassi- 
tude, weakness, feverish and chilly sensations, and headache — symptoms 
commonly associated with febrile illness. Signs of infection were mani- 
fested in 26 of 28 patients ; the appearance was febrile, the temperature was 
elevated, the skin was cold and clammy, or warm and moist, and the face 
was flushed or pale. In 12, signs of infection in the heart were manifested 
by tachycardia, changing murmurs, and by exclusion of involvement in other 
organs. In five, the signs and symptoms of systemic infection could not 
be localized.' 

Comment from necropsy: Infectious endocarditis was present in all of the 
28 cases. 

B. Involvement of Heart: Clinical indications of heart disease were pres- 
ent in all but one of the patients. The antemortem diagnosis of rheumatic 
heart disease was made in 10, of arteriosclerotic heart disease in two, of 
luetic heart disease in four, and, in one each, of luetic and hypertensive heart 
disease, arteriosclerotic and hypertensive heart disease, and arteriosclerotic 
and luetic heart disease. In nine the underlying heart disease was unknown 
in type or not recognized. Congenital bicuspid aortic valve was not men- 
tioned. 

Comment from necropsy: The cardiac lesions were the result of: 


Anatomical Heart Disease 

Number 

Age 

Average 

Range 

Rheumatic 

16 (57%) 

7 (25%) 

2 ( 7%) 

3 (11%) 

53 yrs. 

62 yrs. 

52 yrs. 

55 yrs. 

42 to 70 yrs. 

50 to 72 yrs. 

47 and 58 yrs. 

48 to 69 yrs. 

Arteriosclerotic 

Luetic 

Congenital bicuspid aortic valve 



1. A murmur or murmurs were found in all patients. A systolic mur- 
mur was noted at the apex in 27; it was noted at the base in 19, and always 
in conjunction with a systolic murmur at the apex. A diastolic murmur was 

* Dr. Eugene Clark, Assistant Pathologist, Bellevue Hospital, kindly advised us in the 
review of the pathological material. 
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noted at the apex in 11, and at the base in 15, of whom eight also presented 
the apical finding. A thrill was observed less frequently; it was felt during 
systole in six and during diastole in four. 

Comment from necropsy: Endocardial vegetations were present as 

follows : 

in 9 on the aortic and mitral valves; 

in 8 on the mitral valve only; 

in 7 on the aortic valve only; 

in 2 on the aortic and tricuspid valves ; 

in 2 on the aortic, mitral and tricuspid valves. 

All but one of the vegetations occurred on valves deformed by one of the 
aforementioned predisposing conditions; in the exception the vegetation de- 
veloped on the mitral valve in a heart with congenital bicuspid aortic 
deformity. 

2. Enlargement of the heart was noted clinically in 27 patients. 

Comment from necropsy: In 24, the weight of the heart indicated hyper- 
trophy. The mean weight was 571 grams; the greatest weight 1,080 grams 
in a male patient with longstanding syphilitic heart disease. 

3. Electrocardiograms were obtained on 24 patients. In 20 the rhythm 
was normal, but eight of these had tachycardia. In one, aged 42, with 
known rheumatic heart disease for 32 years and marked rheumatic mitral 
deformity, auricular fibrillation had been present throughout the observation 
in the hospital and for nine months previously; although three blood cultures 
showed no growth, the diagnosis of subacute bacterial endocarditis was cor- 
rectly made on the basis of splenomegaly, typical petechiae in the skin and 
conjunctival sacs, and the febrile course. Another case of advanced rheu- 
matic mitral disease with established auricular fibrillation and subacute bac- 
terial endocarditis has been reported from this clinic.^ In another, aged 62, 
with hypertensive and arteriosclerotic heart disease, auricular fibrillation 
developed during the last few days of life. In two, nodal rhythm was 
present. 

4. Congestive failure developed in 25 — being present in 15 for more 
than four weeks, and in 10 shortly before death. The longest duration of 
failure was seven months. The average length of congestive heart failure 
was three and one-half weeks in the group of correctly diagnosed cases, and 
nearly twice that, or six weeks, in the 14 cases which did not receive a cor- 
rect clinical diagnosis. Of 15 who receiA'-ed digitalis in adequate therapeutic 
amounts, therapeutic response did not occur in 12, and occurred only 
moderately in three. 

C. Hematological Effects: 

1. The blood count rcA^ealed an anemia in all patients, ranging from 1.9 
million to 4.7 million red cells. The average red blood count AA^as 3 to 3.4 
million. The leukocyte count varied from 5,400 to 38,000 ; the averas-e Avas 
13,000 to 14,000. 
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2. Blood cultures were taken on 23 patients. Twelve, or a little over 
one-half, were positive; in eight the culture gave Streptococcus viridans, in 
two Streptococcus heniolyticus, and in two pneumococcus (Types 3 and 7). 

Comment from necropsy: Postmortem cultures of the valve leaflets were 
positive in the 12 cases with positive cultures of the blood during life; in 
addition. Streptococcus viridans was cultured from the valves of two, and 
Streptococcus heniolyticus from the valves of six. Twenty (71 per cent) 
had bacteriological evidence of subacute bacterial endocarditis. No post- 
mortem cultures were taken on the remainder. 

D. Peripheral Effects: 

1. Petechiae, either in the skin or the mucous membrane, were observed 
in 15 patients, but only in four of those in the incorrectly diagnosed group. 
Of the cases in which clubbing was found, six in all, all were diagnosed cor- 
rectly. Of the 17 cases in which it was reported as missing, 11 were diag- 
nosed incorrectly. In the remaining five, clubbing was not mentioned. The 
cafe-au-lait tint of the skin was recognized in six of the twenty-eight. 

2. Enlargement of the spleen was recognized in 12 patients, four of 
whom were among the undiagnosed cases. 

Comment from necropsy: The spleen was enlarged on postmortem ex- 
amination in 26 patients; the weight varied from 230 to 1900 grams. There 
was infarction of the spleen in seventeen. 

3. The kidney lesions were manifested clinically by hematuria in 17 or 
60.7 per cent, and by renal insufficiency as measured by an increased non- 
protein nitrogen content of the blood; 11 had definite azotemia, four were 
borderline in amount of nitrogen retention, ten were within the normal 
limits, and three were not examined in this chemical fashion. Using either 
renal insufficiency or hematuria as an index, we find 21, or 75 per cent, with 
clinical evidence of renal damage. One or both of these signs were present 
in 10 of the correctly diagnosed and in 11 of the incorrectly diagnosed group. 

Comment from necropsy: The nephritides as presented by these older 
patients were often of a dual character. The total lesions are shown ; 


Pathological Diagnosis 

Focal embolic glomerulonephritis (alone or combined) . . 
Subacute diffuse glomerulonephritis (with focal lesions) . 
Acute diffuse glomerulonephritis (2 with focal lesions) . . 
Chronic diffuse glomerulonephritis (2 with focal lesions) 
Normal kidney 


No. Per cent 
.12 42.8 

. 1 3.5) 

. 7 25.0 1 

. 3 10.5 J 

.10 35.7 


11 or 39.2 per cent 


Of the 12 cases with focal embolic glomerulonephritis, seven had positive 
blood cultures and six of these were correctly diagnosed as subacute bac- 
terial endocarditis, while five had negative blood cultures and of these three 
were correctly diagnosed. Acute, subacute and chronic diffuse glomerulo- 
nephritis were divided among six cases with negative blood cultures, two 
with positive blood cultures, and three in which none were taken. Of this 
group of eleven, eight were correctly diagnosed as having subacute bacterial 
endocarditis. 
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Discussion 

Frequent reports have described the clinical, bacteriological and ana- 
tomical features of subacute bacterial endocarditis.® Although Blumer 
in 1923 considered that the “ figures indicate that the disease is a disease of 
adolescence and young adults ” (80 per cent of 317 patients were under 40 
years of age), further observations (14) with present and future popula- 
tions suggest a large and perhaps major incidence after the age of forty. 

In the older patients considered here, the absence of positive blood cul- 
tures is an experience found, though less frequently, in younger patients. 
Bacteremia was not demonstrable in 11 (47 per cent) of 23 patients on 
whom cultures of the blood were taken ; this is a higher percentage than ob- 
served in a younger group.^^ Embolic phenomena in the central nervous 
system, occurring in four, were less frequent than in reports regarding 
younger patients.®' “ The frequency (64 per cent) of renal lesions, 
either focal embolic or diffuse inflammatory, is in accordance with, or less 
frequent than in other observations considering all ages.^“’ 

Valvular deformity of rheumatic type occurred in 16 (57 per cent) of 
these patients, which is similar to the experience in younger groups.’’’ ®’ 
Sclerotic deformity of the valves was present in seven (25 per cent). Con- 
genital bicuspid abnormality of the aortic valve was present in three (11 per 
cent), maintaining the observation® that it is a frequent association of sub- 
acute bacterial endocarditis. Lewis and Grant ® observed that " amongst 
males, reaching adult life, and possessing congenitally bicuspid aortic valves, 
23 per cent at least die of active endocarditis.” Presumably a certain per- 
centage die before forty. 

Disturbances of cardiac rhythm were not frequent in these older patients 
— no more frequent than in other observations in a group with an average 
age of thirty-five.^® Congestive heart failure, however, occurred more 
often ; of the 28, it was present in 15 (53 per cent) for four weeks or longer, 
in 10 for one week to ten days prior to death; as pointed out above, the un- 
diagnosed cases presented more difficulty in diagnosis because of longer 
periods of failure. In a predominantly younger group of 103 patients cir- 
culatory function Avas considered excellent in 76, good in 17, and fair in 10; 
there were no data on eight additional cases. 

Summary 

The clinical picture of subacute bacterial endocarditis in individuals over 
40 years of age is not as clearly defined as in younger individuals. Of 28 
such patients considered in this report, only 14 received correct diagnosis 
before death. All cases of subacute bacterial endocarditis under the age of 
40 which came to necropsy from the same Medical Service had correct clini- 
cal diagnoses. 

One wonders, therefore, if the clinical picture of subacute bacterial endo- 
carditis is different in older people. The features are essentially the same. 
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but they are less accentuated. The common or typical events of subacute 
bacterial endocarditis as seen in younger patients are not obvious in the older 
group because heart failure and azotemia are more often present. The 
latter findings are no doubt associated with decreased cardiac and renal re- 
serve because of age. Subacute bacterial endocarditis is not often consid- 
ered diagnostically in an elderly patient, who may or may not have congestive 
failure and who does not present signs, symptoms or history of rheumatic 
heart disease. A large proportion of the patients in this study (12 of 28) 
had arteriosclerotic or luetic heart disease, or congenital bicuspid aortic 
valves which formed an underlying basis for endocarditis. The blood cul- 
ture was not so frequently positive, possibly because of increased immunity 
or less virulence of the infecting organism. 

Otherwise the clinical events, as has been remarked, are essentially the 
same as in younger patients. All but two of this group had general signs 
of a febrile illness, and these two were among the undiagnosed cases. In 
addition, three of this latter group had a temperature course ranging below 
100° F. They had signs of heart disease, perhaps with, perhaps without 
previous cardiac symptoms, but manifested by enlargement of the heart, by 
cardiac murmurs, changing or constant in character, and often associated 
with heart failure, progressive but often mild. Also, complications of mod- 
erate secondary anemia, moderate leukocytosis, frequently hematuria and 
azotemia, enlargement of the spleen, and peripheral embolic phenomena were 
consistently present. 


Conclusions 

1. Clinical and pathological observations on 28 individuals aged 40 to 
72 years, who succumbed to subacute bacterial endocarditis, have been re- 
viewed. 

2. Subacute bacterial endocarditis in older people is associated with pre- 
existing or chronic heart disease. The most common ( 57 per cent) is rheu- 
matic heart disease, but other types of heart disease are also frequent. 

3. The clinical features are essentially the same as those in younger 
patients, but less accentuated. Congestive heart failure and azotemia are 
more common ; demonstrable bacteremia is less common. 

4. Subacute bacterial endocarditis occurs more frequently than suspected 
or heretofore reported in older individuals. 
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CASE REPORT OF URINARY OBSTRUCTION DUE TO CRYSTAL- 
LINE CONCRETIONS FOLLOWING SULFAPYRIDINE 
THERAPY IN PNEUMONIA* 

By M. M. Scurry, M.D., and M. H. Wittenborg, M.D., Ann Arbor, Michigan 

This case report is presented in confirmation of the observation that urinary 
obstruction may occur during the course of sulfapyridine therapy as a result 
of the formation of sulfapyridine concretions in the urinary tract. A similar 
case, which yielded promptly to treatment, has recently been reported by Carroll, 
Shea and Pike.^ 

Many reports of gross hematuria following the administration of this drug 
have appeared in the literature. The occurrence of blood in the urine, under 
these circumstances, was at first ascribed to a " toxic nephritis.” Evidence 
against this is the character of the abnormal urinary findings and the fact that 
the anuria disappears when the drug is discontinued. The possible significance 
of the deposition of actual crystalline concretions which result in the gross 
hematuria and anuria was first suggested by the animal experiments of Gross 
and his associates,^ and Antopol and Robinson.® Almost simultaneously South- 
worth and Cooke ^ reported hematuria, nitrogen retention, and oliguria, with 
abdominal pain resembling renal colic, in patients receiving sulfapyridine therapy. 
Actual crystalline sulfapyridine and acetyl sulfapyridine concretions in the uri- 
nary tract in humans, established by autopsy, were first noted by Snapper et al.® 
in one patient of a series of four cases showing hematuria during sulfapyridine 
therapy for pneumonia. Tsao, McCracken, et al.® followed with a report of 
one death due to urinary obstruction with crystalline concretions of sulfapyridine 
and acetyl sulfapyridine demonstrated at autopsy as obstructing the terminal 
ureteral orifices. 

Case Report 

A 70 year old white male was admitted to the University of Michigan Hospital 
on February 2, 1940 with a history of a chill three days prior to admission. This was 
followed by profuse sweating, fever, a progressive cough productive of bloody sputum, 
and pleuritic pain in the left lower chest. The past history revealed an inadequately 
treated syphilitic infection in 1920, mild " arthritis ” of several years' duration, and the 
removal of a benign cyst of tlie left kidney in 1928. 

On admission the temperature was 103.8 degrees (rectal), pulse 94 per minute, 
respiratory rate 26 per minute, and blood pressure of 150 mm. of mercury systolic and 
70 mm. diastolic. The patient was a well developed and nourished, acutely ill male 
who appeared to be about the stated age. There was marked facial flushing, excessive 
perspiration, but no definite cyanosis. The patient was edentulous and the posterior 
pharynx was hyperemic. Expansion of the chest was limited bilaterally with im- 

* Received for publication March 8, 1940. 

From the Department of Internal Medicine, University of Michigan, Ann Arbor, 
Michigan. 
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paired resonance from the fourth rib downward anteriorly and over both bases pos- 
teriorly. In the same areas, tactile fremitus and voice sounds were increased and 
bronchial breathing was present. Fine moist rales were heard at botli bases pos- 
teriorly. The heart was not enlarged ; the rhj'thm regular ; aortic second sound was 
slightly accentuated. There was marked abdominal distention and a large, easily re- 
ducible umbilical hernia, measuring approximately four by seven centimeters was 
present. The liver edge was not definitely palpable. Bilateral hydroceles were 
present. The peripheral arteries were moderately sclerosed. 

Chest roentgen-ray, on admission, showed confluent areas of consolidation in both 
lower lobes of the lungs. 

The sputum revealed a Type III pneumococcus reaction by the Neufeld qiiellung 
method. On admission, the urine was cloudy, acid in reaction, the specific gravity was 
1.012 with a 1 -F albumin. Microscopic examination revealed no abnormalities. The 
hemoglobin was 82 per cent (Sahli), the red blood cell count 4.2 million per cubic mil- 
limeter, and the white blood cell count 16,100 per cubic millimeter. The differential 
count showed polymorphonuclear neutrophiles 68 per cent, eosinophiles 1 per cent, 
lymphocytes 20 per cent, and monocytes 1 per cent. Stool examination showed 1 -f- 
guaiac and 4+ benzidene reaction. Blood Kahn test was negative. Blood culture 
showed no growth. 

Immediately after typing and obtaining blood for a culture, sulfapyridine with 
equal amounts of sodium bicarbonate was administered orally. An initial dose of 3.0 
gm. followed by a 1.0 gm. dosage every four hours thereafter was given. At the 
same time, following sensitivity tests. Type III antipneumococcus rabbit serum 
(Lederle) was given intramuscularly. A total dosage of 230,000 units was admin- 
istered within the first eight hours. The temperature, pulse and respirations became 
normal 18 hours after admission, and remained so thereafter. The course of the 


patient’s illness was uneventful until the evening of the fifth day of hospitalization 
at which time he became slightly disoriented. He complained of severe left costo- 
vertebral angle pain and tenderness. The total amount of sulfapyridine given over 
the five day period was 33 gm. His fluid intake for tlie preceding 24 hours was 
1625 C.C., whereas the output, over the same period, was 10 -j- c.c. (The quantity in one 
specimen was imrecorded, as it was lost with a bowel movement.) At this time the 
non-protein nitrogen was 40.2 mg. per cent; CO- combining power, 48 volumes per 
cent; and blood sulfapyridine, 15.6 mg. per cent.* The sulfapyridine was discontinued. 
Catheterization of the bladder produced 15 c.c. of grossly bloody urine, acid in reaction, 
' and containing many crystals. Sulfapyridine determination on this urine specimen 
gave 83 mg. per cent (free). Ninety minutes later, catheterization was repeated with 
the same results, and the bladder was irrigated with warm saline solution. Two 


hours later, cystoscopy was performed by Dr. William G. Gordon of the Department 
of Urology. The bladder was found to contain 100 c.c. of clear urine, with small 
amorphous conglomerations of crystalline material of miliary size at the base of the 
bladder. Depositions of crystalline masses were also visualized about both ureteral 
orifices, and crystals were seen protruding from the right orifice. Signs of trauma- 
tization with increased redness and slight edema were noted about both orifices. 
Ureteral catheters were passed to the level of the renal pelvis with ease; 10 c.c. of 
clear urine were obtained from the right kidney pelvis whereas the left contained 30 
c.c. of grossly blood-tinged urine. Sediments of both specimens after centrifuging- 
revealed many red cells, and characteristic cr 3 ^stals; the reaction to litmus was acid. 
Ureteral catheters were left in place and irrigations were done with 10 c.c. of warm 
saline solution every two hours for 10 hours. At the end of this time the catheters 
were removed. Fluids by slow continuous intravenous drip were begun immediately 
after cystoscopy; the urinary output for the 24 hours following cystoscopy was 1,290 

* Method of E. K. jMarshall, Proc. Soc. Exper. Biol, and Med., 1937 xxxvi 42? • ci.lf 
anilamide comparator standards. ’ sulf- 
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C.C. Daily urine examinations continued to show a diminishing microscopic hematuria 
for five days with complete absence thereafter. The blood sulfapyridine level on Feb- 
ruary 9 , 1940 was 1.3 mg. per cent. Non-protein nitrogen on February 12, 1940 was 
38.7 mg. per cent. The patient’s subsequent course was uneventful. 

Summary 

1. A case of Type III pneumonia treated with serum and sulfapyridine is 
herein reported. 

2. Gross hematuria and anuria due to concretions of sulfapyridine were 
successfully treated by catheterization and irrigation of the ureters. 
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HISTOPLASMOSIS: REPORT OF A CASE ’=■ 

By Robert H. Williams, M.D., and William J. Cromartie, M.D., 

Nashville, Tennessee 

The fungus infection now known as histoplasmosis, and its causative agent, 
the Histoplasma capsidatum, were first described by Darling in 1906 and 1908.^’ - 
He reported three cases. Since then, single cases of histoplasmosis have been 
reported by Riley and Watson,® Phelps and Mallory ,■* Crumrine and Kessell,® 
and Dodd and Tompkins.® 

The disease is manifested clinically by moderate fever, emaciation, spleno- 
megaly, hepatomegaly, enlargement of lymph nodes, leukopenia and slight anemia. 
In only one of the seven cases recorded was an accurate diagnosis made ante- 
mortem. Dodd and Tompkins recognized the parasite in the large mononuclear 
cells (monocytes) of the blood of their patient during life and the diagnosis was 
confirmed subsequently at necropsy. 

On postmortem examination, in addition to the enlargement of the liver, 
spleen and lymph nodes, areas of necrosis in the liver with cirrhosis, pseudo- 
granulomata of the lungs and of the small and large intestines and focal necrosis 

* Received for publication June 10, 1939. 

From the Department of Medicine and the Department of Pathology, Vanderbilt Uni- 
versity School of Medicine, Nashville, Tennessee. 
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in the lymph nodes have been noted. In some instances ulcers of the colon 
occurred. In all cases, the Histoplasma capsulatum was readily demonstrable 
within the endothelial cells of the small lymph and blood vessels of the spleen, 
liver, lymph nodes, bone marrow, lungs and intestines. 

Extensive studies on the morphological characteristics of the parasite weie 
made by da Rocha-Lima" in 1912. He regarded it as closely related to, if not 
identical with Cryptococciis farciminosus, the causative organism of epizootic 
lymphangitis of horses and other solipeds. 

Darling was unable either to cultivate the organism in artificial media or 
to transmit the disease to experimental animals. 

DeMonbreun® in 1934 first succeeded in cultivating the parasite. Under 
appropriate conditions he was able to culture it in the yeast-like form as it 
appears in the lesions, and as a mycelium. He was also successful in reproduc- 
ing for the first time the characteristic clinical and pathological features of the 
disease in monkeys, and determined that the pathogenic phase of the fungus is 
the yeast-like form. These findings were confirmed by Ciferri and Redaelli.® 
DeMonbreun also showed that the yeast-like form of the fungus is pathogenic 
for mice and puppies.® 

In this communication an additional case of histoplasmosis is recorded. The 
diagnosis was established by the histologic examination of a lymph node which 
was removed one day before the patient died. The case is of particular interest 
because there was clinical and pathological evidence of co-existing lymphatic 
leukemia. 

Case Report 

History: W. W. H., a 56-year-old white farmer who had been a resident of Ten- 
nessee all his life was admitted to the Vanderbilt University Hospital, August 13, 1938, 
complaining of severe sore throat. He had been in excellent health until two years 
previously when he first noticed small lumps in his neck. These persisted without 
producing symptoms for about one year when enlargement of the nodes in the in- 
guinal and axillary regions developed. These gradually increased to such size that 
movements of the limbs became painful and occasioned sufficient difficulty to interfere 
with the patient’s farm work. During the eight months preceding hospitalization he 
experienced steadily increasing weakness, and he lost 50 pounds in weight. For two 
months before entering the hospital shortness of breath, intermittent swelling of the 
ankles and nocturia 2 to 3 times a night occurred, and there were occasional bouts of 
fever. Three weeks before admission swelling and soreness of his throat developed 
and caused difficulty in swallowing. Six da 3 's before admission he began to cough 
and expectorated tenacious, foul-smelling, blood-tinged sputum. 

Physical examination: On admission to the hospital, his temperature was 102.4° 
F., pulse 128, respiratory rate 26 and blood pressure 140 mm. of mercury systolic and 
96 mm. diastolic. He appeared stuporous but at times was somewhat irritable and 
restless. The respirations were of the Cheyne-Stokes type. Moderate amounts of 
tenacious, blood-tinged, muco-purulent sputum were expectorated. His breath and 
sputum had the foul odor characteristic of fusospirochetal pulmonary infections. His 
skin was hot, red, dry, and it appeared sun-tanned. There was little subcutaneous fat. 

There was marked enlargement of the auricular, occipital, cervical, submaxillarj^, 
supra-davicular, axillary, epitrochlear, inguinal and popliteal lymph nodes. These 
nodes were tender, rubbery, and freely movable. Most of them were discrete although 
a few were matted together. The largest masses of nodes were in the inguinal regions 
and measured about 10 by 5 by 4 cm. The axillary masses measured about 9 by 7 by 4 
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The eyes and ears showed nothing remarkable. The nasal mucosa was reddened, 
swollen and partly covered with a dry hemorrhagic exudate. Marked pyorrhea al- 
veolaris was present and the teeth were carious. The pharynx and the right tonsillar 
fossa were reddened and edematous. Several large deep ulcers covered by white 
exudate were present in the pharynx. The soft palate was tensely swollen. The 
trachea was in the normal position. The sternal dullness was increased several centi- 
meters on each side. A few medium coarse rales were heard at the base of each lung 
posteriorly. The heart was normal. Several firm, discrete, round, freely movable 
painless nodules were present in the subcutaneous tissue of the abdomen. The edge 
of the spleen was palpable one finger’s breadth below the costal margin. The liver edge 
extended one finger’s breadth below the right costal margin. No other abdominal 
masses were felt. Examination of the genitalia, rectum and extremities revealed 
nothing noteworthy. 

Laboratory data: The urine was normal. The red blood cell count was 3,820,000; 
hemoglobin 11.6 grams; white blood cell count 12,100 with 29 per cent polymor- 
phonuclear neutrophiles and 71 per cent lymphocytes (adult type). The red blood cells 
showed slight anisocytosis and poikilocytosis, but the hemoglobin content appeared to 
be normal. The platelets were normal in number and appearance. The Kahn test 
on the blood was negative. A stool specimen contained no blood, but on microscopic 
examination from 5 to 10 pus cells per high power field were found; no ova or 
parasites were seen. 

A roentgen-ray of the chest showed an enlargement of the lymph nodes at the 
hilus of the right lung with some infiltration extending out from the hilus into the 
lung. 

Blood agar plates were inoculated with pharyngeal exudate and incubated at 
37° C. for one week. No pathogenic organisms were cultivated. Smears of the 
pharyngeal exudate revealed many fusiform bacilli and spirochetes. Lymphocytes 
were present in large numbers, but there were very fpw polymorphonuclear cells. 

Course in hospital: The clinical impression was that the patient suffered from 
some form of malignant lymphoma, possibly lymphosarcoma. However, the appear- 
ance of the pharynx, the high fever, the character of the cervical lymph nodes and the 
sputum suggested that fuso-spirochetal infection of the pharynx and lung was also 
present. 

During the patient’s stay in the hospital there occurred a daily elevation of the 
temperature to about 103° F. He became delirious. His throat was irrigated with 
sodium perborate at frequent intervals. Fowler's solution was applied to the pharynx 
several times daily. He was given one blood transfusion (500 c.c.) and one intra- 
venous injection of neoarsphenamine (0.45 gm.). A roentgen-ray treatment (400 r 
units) was administered over the left side of the neck. He developed signs of patchy 
consolidation in the lower lobes of both lungs and expired August 20, 1938, one week 
after his admission to the hospital. 

The diagnosis of histoplasmosis was not made until two days after death. A 
biopsy of an axillary lymph node obtained on August 15 proved to be unsatisfactory. 
A cervical node was removed on August 19, one day before death. The sections 
which revealed the characteristic parasite were not available for study until August 22. 

Postmortem examination — Gross: An autopsy was performed two hours post 
mortem. The body was that of a well-developed, poorly nourished, white male. There 
was marked enlargement of the auricular, occipital, cervical, submaxillary, supra- 
clavicular, axillary, epitrochlear, inguinal and popliteal lymph nodes. These nodes 
were soft and discrete and varied in size from about 2 by 2 by 1 cm. to 7 by 4 by 3 cm. 
The tissue within the capsules of the nodes was soft and very friable. The peritoneal 
cavity contained no free fluid and the surfaces were free of exudate. No fluid was 
present in the pleural cavities. The pericardial cavity contained 5 c.c. of clear, straw- 
colored fluid. The heart weighed 360 grams. No valvular lesions were present. The 
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right lung weighed lOSO grams, the left lung 530 grams. There was a diffuse pneu- 
monic process throughout the right lung and an abscess 5 cm. in diameter was present 
near the hilus. The left lung contained several scattered, small areas of consolidation. 
The liver was enlarged. It weighed 2900 grams. Its surface was smooth and light 
brown in color. No areas of scarring or necrosis were seen on the cut surface. The 
spleen was moderately enlarged and weighed 400 grams. The capsule was smooth and 
the surface was dark purple in color. The pulp was congested and the Malpighian 
corpuscles were indistinct. The mediastinal, mesenteric and retroperitoneal lymph 
nodes were enlarged and had the same gross appearance as the superficial nodes. The 
mesenteric nodes were matted togetlier in a mass weighing 620 grams. The pharyngeal 
mucosa was the site of several shallow ulcers and its entire surface was of a dirty gray 
color. 

Microscopic: Blocks of tissue were fixed in Zenker’s fluid with 10 per cent acetic 
acid and sections were stained with hematoxylin and eosin. Sections of the cervical, 
axillary, mediastinal, retroperitoneal, mesenteric and inguinal lymph nodes were 
studied. The capsules of all the nodes were infiltrated and partly destroyed by nu- 
merous small round cells. The normal architecture of the nodes was distorted by the 
presence of densely packed small lymphocytes. Areas consisting of large mononuclear 
cells with small nuclei surrounded by abundant pink-staining cytoplasm were present 
at various points. Within the cytoplasm of these cells were numerous, small, oval or 
rounded bodies 0.5 to 2 micra in diameter surrounded by retractile non-staining cap- 
sules. Usually one or two small masses of dark staining chromatic material were 
present within the capsule. In the areas of the nodes where the mononuclear cells 
contained these bodies in greatest abundance there were numerous necrotic foci. 
Occasional isolated mononuclear cells filled with parasites were scattered throughout 
the sections. The encapsulated structures within the cytoplasm of the mononuclear 
cells conformed in every respect to the description given by Darling, DeMonbreun and 
others of Histoplasma capsulatuin. 

Beside the lesion produced by the parasite the lymph nodes were involved by a 
process morphologically identical with chronic lymphatic leukemia. 

The base of the pharyngeal ulcers consisted of necrotic tissue, fibrin, polj'inor- 
phonuclear leukocytes, small round cells and masses which appeared to be bacteria. 
Numerous large mononuclear cells containing the typical parasites of histoplasmosis 
were present in the subniucosa underlying the ulcers and also in the submucosa under- 
lying the intact epithelium. Similar cells containing parasites also infiltrated the ad- 
jacent striated muscle. Within the center of dense collections of these cells foci of 
necrosis were present. There was no ulceration of the epithelium of the epiglottis 
but the sub-epithelial layer was infiltrated with mononuclear cells, many of which 
contained parasites. 

A diffuse bronchopneumonia with abscess formation was present. Stained smears 
from the pulmonary exudate contained fuso-spirochetal organisms. Staphylococcus 
aureus was isolated by culture. The spleen and liver showed evidence of chronic 
lymphatic leukemia but no evidence of parasitic invasion. The adrenals and kidneys 
were infiltrated with small lymphocytes. No parasites were found within the bone 
marrow but evidence of chronic lymphatic leukemia was present. 

Forty-eight hobrs after autopsy attempts were made to culture Histoplasma cap- 
sulalutn from the lymph nodes, liver and spleen. The methods described by De- 
Monbreun « were employed. The only organisms recovered were considered to be 
postmortem contaminants. Histoplasma capsulatnm was not obtained. 

Discussion 

The possibility of a fungus infection of the pharynx was considered ante 
mortem. Cultures on blood agar plates yielded no pathogenic organism. Blood 
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smears did not reveal the presence of parasites in the leukocytes. The correct 
diagnosis was not established until two days post mortem when the sections of 
the lymph node removed during life became available for study. Histoplasina 
capsiilatum was promptly recognized, and this led to the delayed and unsuccessful 
attempts to cultivate the organism from portions of the liver, spleen and lymph 
nodes. 

Microscopic examination showed the Histoplasina capsiilatum to be present 
in many lymph nodes in our case, but none were found in the spleen, liver, bone 
marrow or lungs. The presence of the parasite in the pharynx and epiglottis 
of our case is noteworthy. Infection in these locations has not been observed 
in the other cases reported. 

Chronic lymphatic leukemia was apparently the primai'y disease in our pa- 
tient. The infection with Histoplasina capsulatuni appears to have been coin- 
cidental. In the case reported by Phelps and Mallory •* histoplasmosis was 
encountered as a complication in a patient with cirrhosis of the liver and primary 
liver cell carcinoma. In the remainder of the cases reported, histoplasmosis was 
the main disease found at autops3L As in the previously reported instances of 
this disease no source of the infection could be determined in our patient. This 
is the second instance of histoplasmosis reported from Tennessee. The case of 
Dodd and Tompkins ® was also reported from the Vanderbilt University Hos- 
pital and their patient was a resident of this state. It is interesting in this con- 
nection that DeMonbreun has recently observed histoplasmosis in a dog in 
this region. 

Summary 

A case of histoplasmosis associated with chronic lymphatic leukemia is re- 
corded. Tliis represents the second case of histoplasmosis reported from Ten- 
nessee. The diagnosis of histoplasmosis was made by the microscopic examina- 
tion of a cervical lymph node obtained by biopsy. Postmortem examination 
revealed an extensive infection with Histoplasina capsulatuni in the pharynx, 
larynx and lymph nodes in association with the pathological changes of chronic 
lymphatic leukemia. ^ 
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SIMMONDS’ DISEASE (PITUITARY CACHEXIA); 

REPORT OF A CASE 

B)' Jason E. Farber, M.D,, Bn^alo, Ne7v York 

SiMMONDs’ disease or pituitary cachexia is a syndrome ascribed to destruc- 
tion or physiological exhaustion of the hypoph 3 ^sis (chiefly the anterior portion). 
The destruction may be caused by embolic infarction, tumor, syphilis, tubercu- 
losis, metastatic abscesses, inflammation, etc. Clinically the Simmonds’ syndrome 
is characterized by cachexia, premature senility, atrophy of the gonads and 
genitalia, with amenorrhea, atrophy of the breasts, loss of pubic and axillary 
hair, loss of libido, integumental changes (chiefly dryness of the skin), anorexia 
and constipation, hypotension and muscular weakness, hypoglycemia, decreased 
sugar tolerance, lowered basal metabolism and depressed specific dynamic action 
of proteins, anemia, l)unphocytosis and sometimes eosinophilia. These symptoms 
are believed to be due to the deficiency or absence of the various hormones elab- 
orated by the anterior hypophysis especially the thyrotropic, adrenotropic and 
gonadotropic hormones. 

Since Simmonds’ original report ^ of the disease entity which bears his name, 
approximately 100 reputed cases have been published. Postmortem examinations 
were not reported in many of these cases, so that confirmation of the pathogenesis 
was not always satisfactory. In more recent years successful replacement ther- 
apy has been reported in a few instances. Having observed for two years a 
patient on Avhom a clinical diagnosis of pituitary cachexia was established and 
on whom subsequentlj'^ a postmortem examination verified the diagnosis it would 
seem justifiable to add the case to the literature. 

Adequate compilations and bibliographic reviews of Simmonds’ disease have 
appeared in the American and German literature in the past few years. In lieu 
of repetition attention is directed toward the readily available papers of Silver,- 
Calder,^ and Graubner.^ 

Case Report 

J. B., white, unmarried female, aged 20, of Scotch ancestry, oldest of six siblings, 
was perfectly well until the age of 14 years, when she noticed difficulty in seeing the 
blackboard in school. The disturbance in vision increased during the following two 
years until she could discern only large objects. She also noted difficulty in walkin'^ 
because of frequent stumbling. She was taken to a hospital where a diagnosis of an 
intracranial lesion was made (pituitary tumor suspected), and seven treatments with 
deep roentgen-ray were given. These treatments were followed by severe frontal 

* Received for publication October 4, 1938. 

New Yo'l^k!'’'' University of Buffalo Afedical School, Buffalo, 
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headaches. Vision rapidly failed and when, seen two and a half years later the patient 
was totally blind. At this time it was learned that the patient had never menstruated, 
and had lost 40 pounds (119 to 79) since the onset of the illness. Physical examina- 
tion revealed an underdeveloped, emaciated girl of 18 years who appeared several years 
older than the stated age (figure 1). She was nervous, irritable, and rather childish 
in behavior. There was no light perception in either eye. Due to the blindness a 
constant “ searching type ” of nystagmus had developed in each eye. The skin was dry, 
the scalp hair coarse. There was aksence of axillary and pubic hair, and the breasts 
were barely outlined. The heart, lungs and abdomen were normal. Blood pressure 
was 80 mm. of mercury systolic and 60 mm. diastolic. The genitalia were infantile. 


1928 1934 



Fig. 1. Photographs of patient in 1928 at age 14 (weight 120 lb.) and in 1934 at age 20 
(weight 60 lb.). Note the extreme emaciation characteristic of pituitary cachexia. 


Neurological examination showed all the cranial nerves except the optic nerves to be 
intact. There was generalized muscular weakness of all extremities but no ataxia or 
paralysis. There were no disturbances of sensory pathways. Reflexes were some- 
what hyperactive, but no pathological reflexes were elicited. Anthropometric studies 
were normal. 

Laboratory, roentgen-ray, and special studies were as follows: Blood chemistr}^ '• 
urea 11, 16 mg. per cent; uric acid 3.0, 4.3, 5.0 mg. per cent; creatinine 1.3 mg. per cent; 
sodium chloride 540 mg. per cent; calcium 10.5 mg. per cent.; inorganic phosphorus 
4.6 mg. per cent; CO: combining power 59, 60, 67, vols. per cent; cholesterol 68, 72 
mg. per cent; sugar 48, 86, 73, 91 mg. per cent. Glucose tolerance test (venous blood), 
fasting 48 mg. per cent, first hour 147 mg. per cent, second hour 158 mg. per cent. 
Eleven 24-hour specimens of urine varied in volume from 95 c.c. to 590 c.c. Sodium 
chloride excretion in three 24-hour collections was 1.05, 0.88, 1.06 gm. Ten single 
samples of urine showed no abnormalities. The intracutaneous tuberculin test (1 : 
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1000 O.T.) was positive. Gastric contents contained free hydrochloric acid. The 
Wassermann and Kahn tests were negative. Spinal fluid was clear, contained three 
cells per cu. mm.; Tandy test was negative; no tubercle bacilli could be isolated. No 
parasites or ova were found on examination of the feces. Serial blood counts (table 
1) showed a normochromic anemia, progressive in character, and a transient relative 
lymphocytosis. Blood platelets were 210,000 per cu. mm., bleeding time was eight 
minutes, clotting time five minutes, clot retraction was normal. 

Table I 


Serial Blood Counts ol Patient J. B. 


Date 

i 

Hb. 

Sabli 

R.B.C. 

C.I. 

W.B.C. 

Polymorpho- 

nuclears 

Eo- 

sino- 

pbilcs 

Baso- 

philes 

Lympho- 

cytes 

Mono- 

cytes 

Seg- 

mented 

Non- 

Seg- 

mented 

1/26/33 

73 

4,110,000 

0.9 

5,500 

38 


2 

2 

47 

4 


70 

3,530.000 

0.9 

5,500 

43 


4 

1 

44 

3 

1/15/34 

76 

3,790,000 


6,600 

48 

10 

2 

2 

33 

5 

4/ 6/34 

65 

3,020,000 


7,400 

51 

10 

1 

1 

33 

4 

6/ 6/34 

55 

2,650,000 


4,600 

38 

17 

0 

0 

31 

8 


Seven separate determinations of the basal metabolic rate varied from minus 25 
to minus 41. The specific dynamic action of proteins (Gordon technic) was de- 
pressed, showing a change from minus 35 to minus 23 following the protein (difference 
12). The control patient showed a change from minus 13 to plus 22 (difference 35) 
following a similar meal. 

The Goetsch adrenalin test was rather striking. Following the injection of 1 c.c. 
of adrenalin there was an initial rise in sj’stolic blood pressure from 76 to 116 mm. 
Hg and of the pulse rate from 96 to 132. Both dropped very slowly, not returning to 
normal until two hours had elapsed. This was in marked contrast with the control 
patient whose systolic blood pressure and pulse rate returned to normal in nine and five 
minutes respectively. 

Serial roentgenograms of the sella turcica (figure 2) showed progressive enlarge- 
ment. In July 1930, on a film taken at 30 inches, the sella measured 1.65 cm. in width 
and 1.3 cm. in depth. There was no erosion of the floor or clinoid processes. In 
January 1933 the sella measured 1.8 cm. in width and 1.6 cm. in depth. The dorsum 
sellae appeared thinned, the clinoid processes showed some absorption, and the sella 
was deeper and wider, the floor of the sella being depressed upon the sphenoidal sinus. 
In January 1934 the sella measured 2.25 cm. in width and 1.6 cm. in depth. There 
appeared to be extension of the process anteriorly, producing more widening. In 
April 1933 roentgenograms of the long bones and spine showed marked osteoporosis 
but no cystic areas. The epiphyseal lines of the long bones were united, whereas those 
of the scapulae and clavicles were not. A flat roentgen-ray film of the abdomen 
showed no evidence of calculi in the kidney' regions. Roentgenograms of the chest 
showed nothing of interest. 


Exammation of the optic fundi (Drs. Koenig and Freeman) showed bilateral, 
complete optic nerve atrophy, but no evidence of increased intracranial pressure. Ex- 
amination of the mouth (Dr. S. Koepf) revealed no dental lesions that could be at- 
tributed to the pituitary condition. There was no atrophy or hypoplasia of the teeth 
Duspal formation was normal in respect to spacing and height. The clinical diagnosis 
was bimmonds disease due to destruction of the pituitary gland by a tumor. 
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The clinical course was progressively downhill. The patient was drows}' and 
slept during the greater part of the day. At times it was necessary to arouse her for 
meals. She had marked anorexia and frequently refused to eat. However, she was 
inordinately fond of candy. There was a further loss of weight to 55 pounds. Body 
temperature ranged from 94° to 98° F., pulse rate from 70 to 80 per minute. The pa- 
tient’s general condition was considered too poor to permit suigery. Replacement 
therapy with anterior pituitary substance was instituted. Fifty-seven daily parenteral 
injections of pituitary extract freshly prepared by Professor C. G. MacArthur were 
given. Results were unsatisfactory. Finally, as a last resort, surgical exploration 
(Dr. Hamby) of the intracranial cavity was attempted and a tumor was located in 
the hvpophyseal region. The tumor appeared cj'stic in character and aspiration re- 
vealed a gelatinous, sanguineous content. Attempt at removal of the tumor was con- 
sidered inadvisable. The patient expired two days later. Autopsy was performed by 
Dr. W. F. Jacobs. 

Autopsy Protocol 

The body is that of a very slender, emaciated, white female, very pale and anemic 
in appearance. The external genitalia are infantile, the pubic and axillary hair are 
absent. The breasts are barely indicated. After removal of the calvarium, the right 
cerebral hemisphere appears partly collapsed with small fragments of blood clot over 
the dura which is found incised. After freeing and separating the dura, the con- 
volutions of the cerebral hemispheres, which are markedly flattened, are removed, re- 
vealing a multicystic tumor (figure 3) presenting along the incision line, bulging up- 
ward chiefly on the right side, but extending definitely to the left of the midline, the 
cerebral substance being compressed and pushed outward. The under surface of the 
removed portion reveals circumscribed areas of necrosis with the tumor path upward. 
The tumor is flaccid and collapsed in part, lying between the temporal lobes and ex- 
tending forward to a line crossing the tips. Posteriorly it extends to a line limited 
by the pons. The lateral dimensions of the tumor mass are 4 cm. On its cut sur- 
face it measures 4.5 cm. in the anteroposterior and superior inferior aspects. The 
tumor weighs 82 grams. The cut surface of the tumor reveals a thickened capsule 
with one large tenacious cavity containing reddish-brown material partly fixed by 
formalin. Two small pockets measuring 8 by 10 mm. are revealed along the upper- 
most edge. The contents of these two pockets are gelatinoid. The dura covering the 
tips of the petrous temporal bone blend with the tumor capsule. The sella turcica is 
found to be expanded in all directions, thin and partly eroded. Anteriorly it measures 
3 cm. and laterally 3 cm. The pituitary is of tissue paper thinness, small, flattened 
and compressed, lying contiguous with the capsule of the tumor. On separating the 
bony fragments of the cranial floor from the cystic tumor, the dura found covering 
the tumor is blended with the dural covering of the sphenoid. The pineal glands 
appeared slightly larger than usual. 

The heart, lungs, liver, pancreas, spleen, kidneys, adrenals, ovaries. Fallopian 
tubes, and uterus all reveal normal configuration and relations, but are all hypoplastic 
and remarkably small in size (microsplanchnia). The formalin fixed organs, wiped 
dry and weighed 24 hours after the autopsy, are as follows : The combined weight 
of the lungs is 394 grams, the heart 144 grams, the pancreas 64 grams, the spleen 46 
grams, the stomach and duodenum 160 grams, the liver 290 grams, the ovaries, tubes 
and uterus combined 15 grams, the right kidney 43 grams, the left kidney 43 grams, 
the thyroid 9.6 grams, the pineal bodies 0.4 grams, the adrenals 4 grams. 


Histology 

Sections of the tumor reveal cysts as is apparent on gross examination with a 
lianti lens. These cysts are lined by epithelial cells, with elongated cytoplasmic proc- 
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esses. These cyst cell collections at times suggest the picture of an adamantinoma, 
with the epithelial cells to the periphery and a delicate central reticulum of connective 
tissue. In none of the tumor sections is keratinization present. Most frequently the 
cystic areas are large, with an accumulation of fine granular debris, and the epithelial 
cell element is reduced to a single layer of irregular squamous cells, at times separated 
from a basement zone of reticulum cells. Some of the larger cysts are confluent. The 



Fig. 3. Photograph of the gross specimen of the cystic pituitary tumor. 

bulk of the stroma exhibits smooth muscle fibers and connective tissue, irregularly 
arranged. Within the meshes are ganglion cell-like structures; these are few and 
scattered. Also scattered and comparatively few in number are minute duct-like struc- 
tures lined by a single layer of cells, a homogeneous eosin stained content and a clear 
zone to the outer side. In this stroma of connective tissue there are a few intervening 
patches of an embryonic form of connective tissue. There are fairly well defined 
arteries, arterioles, and capillaries. 

The extrasellar location of the tumor and its relation to the pituitary, the epi- 
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thelial lined cystic cavities, the epithelial cell rests, and the absence of metastasis and 
infiltrative extension mark it as a histologically benign pituitary stalk tumor.® 

On section of the remains of the hypophysis no abnormality is noted; the cells 
are well differentiated and proportioned. The abdominal thoracic organs on routine 
histological study do not reveal any features of unusual interest. There is moderate 
hyaline degeneration of tlie arteries of the heart muscle. The adrenals are normal. 
Section of the pancreas reveals an accumulation of zymogen granules in the gland 
cells. Sections of the thyroid exhibit large collections of lymphocytes in the stroma, 
the colloid is homogeneous and evenly stained, the lining cells are low columnar and 
well defined. The capsules of the kidney are thickened by fibrosis. Anatomical diag- 
nosis: Pituitary stalk tumor (cystic epithelioma); pituitary, optic nerve and cerebral 
compression; microsplanchnia ; emaciation; craniotomy. 

Discussion and Summary 

The significant clinical symptoms and signs were cachexia, blindness, loss of 
axillary and pubic hair, atrophy of breasts and genitalia, amenorrhea, asthenia, 
anorexia and constipation, integumental changes, hypotension, hypothermia, oli- 
godipsia, oliguria, mental changes and pathological sleep. Laboratory studies 
showed a lowered basal metabolic rate, lowered or depressed specific dynamic 
action of proteins, hypoglycemia, decreased glucose tolerance, h3fpocholesterol- 
emia, hypochloremia and hypochloruria, anemia and relative lymphocytosis, dis- 
turbed water and salt balance. Anthropometric studies did not show any devia- 
tion in bony measurements from the normal. 

Not all of these abnormalities, of course, are a feature of destruction of the 
pituitary. It was felt that the mental changes, pathological sleep, hypothermia, 
disturbances in water and salt balance, and the blindness were probably due to 
injury by the expanding tumor onto surrounding structures, especially the optic 
nerves and hypothalamus. 

Replacement' therapy and exploratory craniotomy were unsuccessful. At 
autopsy a pituitai-y stalk tumor (cystic epithelioma) was found. There was 
generalized microsplanchnia of all organs. 

The writer wishes to express appreciation to Professor C. G. MacArtliur for tlie pituit- 
ary extracts, to Dr. W. F. Jacobs for the autopsy material, and to both for their kind advice 
and suggestions. 
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CONTROL OF THE DOSAGE OF ANTIPNEUMOCOCCAL SERUM IN THE 

TREATMFINT OF PNEUMONIA 

Since effective antipneumococcal sera first became available for the treat- 
ment of acute lobar pneumonia the need of some precise method for deter- 
mining the quantity of serum required has been evident. Attempts have 
been made to estimate this by considering such factors as the day of the dis- 
ease on which treatment is started, the extent of the lung tissue affected, the 
presence or absence of bacteremia and the apparent degree of intoxication, 
as well as the clinical response to treatment. Although these points are of 
considerable assistance in the absence of more precise standards, experience 
soon showed that they are not satisfactory and that in individual cases they 
may be seriously misleading. In some cases, although a fall in temperature, 
arrest of the process in the lungs and symptomatic improvement seemed to 
indicate that sufficient antiserum had been administered, the disease has later 
relapsed and progressed to a fatal termination. In other cases, persistent 
fever and failure to improve clinically have been found later to be due to focal 
complications such as empyema, sterile pleural effusions, arthritis or endo- 
carditis, conditions which ordinarily cannot be cured by an excess of serum. 

The desirability of giving amounts of serum sufficient to neutralize all 
of the specific polysaccharide in the tissues is obvious. On tlie other hand, 
it is important practically to avoid a gross excess of serum, both because of 
its high cost and because of its tendency to increase the frequency and ex- 
aggerate the intensity of serum disease. 

The fact that the effectiveness of antipneumococcal serum is probably due 
to its antibody content, as measured by its protective power for mice and less 
precisely by its agglutinin content, led Sabin ^ to utilize the appearance of 
agglutinins in the patients’ blood as an indication that sufficient serum had 
been administered. It was soon shown that agglutinins may appear before 
sufficient serum has been administered to bring about recovery. Attempts 
by Bullova- to utilize a quantitative modification of this method, and by 
Bullova and Sharff ® to use a modification of Neufeld’s “ quellung ” reac- 
tion proved unsatisfactory for the same reason. 

Tillet and Francis * found that patients convalescent from pneumonia 
would give a positive skin reaction to the intradermal injection of a minute 
amount of the highly purified homologous capsular polysaccharide. The 

Sabin, A. B. ; The microscopic agglutination test in pneumonia; its application to rapid 
typing and control of serum therapy, Jr. Infect. Dis., 1930, xlvi, 469. 

- Bullova, J. G. M. : The management of the pneumonias, 1937, Oxford University Press, 
New York. 

® Bullova, J. G. M., and Shakff, J. ; Quantitative capsule swelling tests in blood serum 
of pneumonia patients, Jr. Infect. Dis., 1937, l.xi, 55. 

■’Tillet, W. S., and Fr.ancis, T., Jr.; Cutaneous reactions to the polysaccharides and 
proteins of pneumococcus in lobar pneumonia, Jr. Exper. Med., 1929, i, 687. 
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reaction consisted of a wheal and an erythematous flare appearing’ within 
10 to 30 minutes and fading within one to two hours. The reaction did 
not appear until recovery was under way, and was always associated with 
the presence of antibodies (agglutinins and protective substances) in the 
blood. It remained negative in fatal cases, even though antibodies could 
sometimes be demonstrated in the serum. Francis ® reported a study of 
the test in 48 cases of Type I pneumonia treated with antiserum. He re- 
garded it as superior to the agglutination test as a guide to treatment and 
emphasized the fact that a positive reaction depends not only upon the 
presence of antibodies in the blood serum, but also upon the reactivity of the 
skin. The latter is lacking in gravely ill cases running an unfavorable 
course. “When positive it invariably denotes that recovery has begun, 
when negative it indicates further serum therapy.” 

Francis’ observations were confirmed by MacLeod, Hoagland and Ben- 
son.® Finland^ and Bullova and Sharff,® on the other hand, did not find 
the skin test entirely dependable. More recently, however, Wood® has re- 
ported a careful study of the test, and its use in 51 cases of pneumonia 
treated with serum. Serum was given in large doses at short intervals until 
an unquestionably positive reaction was obtained. It was then stopped, 
without regard to the clinical condition of the patient. The quantity re- 
quired varied from 11,000 to 1,983,000 units. Such differences could not 
have been foreseen or estimated by any rule of thumb. In general, he fully 
confirms Francis’ observations as to the characteristics of the test and as to 
its value as a guide in prognosis and treatment. Every patient who re- 
covered developed a positive skin test except one case — a negro — in whom it 
was impossible to make a reading. His observations indicate that the reac- 
tion is due to a combination of specific polysaccharide and antibody in the 
skin. He also found that in severely ill patients the skin may fail to react, 
even though both substances are present; or that a reaction which has been 
positive may become negative. In four of five such cases, however, addi- 
tional serum restored a positive reaction and recovery occurred. 

There are some limitations which must be observed in the interpretation 
of the test. It is essential that the solution of polysaccharide used for testing 
be pure. Contamination with a trace of protein or other materials is likely 
to cause nonspecific skin reactions which destroy the value of the test. In 
five cases, for unknown reasons, a positive skin reaction was obtained early 


_ ^ Francis, T., Jr. : The value of the skin test with type specific capsular polysaccharide 

m the scrum treatment of type I pneumococcus pneumonia, Jr. Exper. Med. 1933 Ivii 617 

0 MacLeod, C. M., Hoagland, C L., and Benson, P. B.: The use of the ski’n test with 
tne ^-pe specific polysaccharides in the control of the serum dosage in pneumococcal nnpu 
monia, Jr. Clin. Invest., 1938, xvii, 739. ^ 

‘ Finland, M. : Adequate dosage in the specific serum treatment of pneumococcus Tvne 
I pneumonia. Am. Jr. Med. Sd., 1936, cxlLx, 849. nococcus type 

8 Wood, B.; The control of the dosage of antiserum -in the treatment of pneumococcal 
Tr. S'lnvlst p&’saccharide, 

105 clinical application of the Francis skin test, Jr. Clin. Invest.. 1940, xix. 
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in the disease before the serum had been administered and before antibodies 
were demonstrable in the serum. The procedure is manifestly of no value in 
such cases, and if it is to be used as .a guide to treatment, a negative test must 
be obtained before any serum is administered. In three cases a positive 
reaction was present shortly before death. This was owing in one case to 
pneumococcal meningitis; in one to pneumococcal endocarditis; and in one 
to uremia, after apparent recovery from the pneumococcal infection. Per- 
sistent fever and clinical illness after the skin test became positive usually 
meant some complicating focal infection, most often an empyema or a sterile 
pleural effusion, which demands surgical treatment and will not be influenced 
by further intravenous administration of serum. In one case it was owing 
to a recurrent pneumonia caused by a different type of organism. 

The test also proved satisfactory in eight cases receiving both sulfapyri- 
dine and serum. 

. More work is obviously necessary to determine precisely the limitations 
of the test. It promises to be of great practical value in that in most cases, 
at least, it is a dependable guide as to the amount of antipneumococcal serum 
required, and as to the outlook for recovery. In many cases, also, it may 
suggest the existence of some focal, complicating infection. 

The use of sulfapyridine has greatly restricted the need for serum therap)' 
in pneumonia. There are, however, some patients who can not take sulfa- 
pyridine because of its toxicity. In a few cases sulfapyridine is ineffective 
(Long and Wood).® Experience may still show that a combination of 
serum and sulfapyridine is more effective than either alone. There will 
remain a definite, if relatively circumscribed, field for the use of serum, and 
the test is apparently applicable to such cases. 

P. C. 

® Long, P. H., and Wood, W. B. ; Observations upon the experimental and clinical use 
of sulfapyridine. 11. The treatment of pneumococcal pnev\moula with sulfapyridine, 

Int. Med, 1939, xiii, 487. ‘ 
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Handbook of Hematology. In 4 volumes. Vol. 3. Edited by Hal Downey, Pro- 
fessor/ of Anatomy, Medical School, University of Minnesota, Minneapolis. 
Thirty-seven contributors. 3136 pages. 1448 illustrations, including 50 colored 
plates. Paul B. Hoeber, Inc. (Medical Book Department of Harper Brothers), 
New York. 1938. Price, ^85.00 set. Volume three, pages 1587-2360. 

The third volume of the Handbook of Hematology contains 13 sections, the con- 
tents of which are approximately equally divided between discussions of various hema- 
tological disease entities and morphological and pathological data concerning various 
parts of the hemolytopoietic system. Thus there are chapters on the spleen, hemo- 
lymph nodes, bone marrow, the myeloblasts and myeloid metaplasia as well as in- 
dividual sections on classification of the anemias, aplastic anemia, pernicious anemia, 
chronic hereditary hemol 3 -tic jaundice, sickle cell anemia, and ovalocytosis. The 
scholarly approach to each subject, noted in previous volumes, is apparent here also. 
The voluminous bibliographies appended to each chapter are especially worthy of 
comment since they are extremel}' helpful to the worker in this field. 

The monographic proportions of many of the chapters invite individual comment 
in some instances. In the section on the spleen the embryology, anatom)/, and 
pathology are exceedingly ably covered, but it appears to the reviewer that a more 
detailed consideration of the physiologic data with reference to this viscus would 
have been extremely helpful. The several sections devoted to a consideration of nor- 
mal and pathological bone marrow structure are a source of information unrivaled in 
the English or American literature. The existence of the myeloblast, its cytological 
characteristics, its possible identity with the lymphoblast, and evidence for its being 
the stem cell for hemocytes arising in the marrow are presented in a very illuminating 
and beautifully illustrated section by Downey. The reviewer, however, cannot but 
take exception to some of the views presented in the chapter on classification of 
anemias. The author presents an etiological classification in which, for example, the 
anemia associated with leukemia is placed in a category of “ sequelae of toxic condi- 
tions.” This apparently negates the influence of the hemorrhagic manifestations of 
many acute leukemias and the myelophthisic process associated so often with chronic 
leukemia. Nor does it seem rational for a morphological classification to separate 
various types of anemia on the basis of whether they show anisocytosis or poikilocy- 
tosis. The section on pernicious anemia presents many valuable data, but it is rather 
disappointing to find the neurological aspects of this disease dismissed with only five 
or six lines of comment. 

With the exception of these inadequacies, culled from a volume of approximately 
eight hundred pages, the bulk of the material gathered together in this volume repre- 
sents a contribution to the field of hematology which is invaluable. 

M. S. S. 


The Compicat Pediatrician. By W. C. Davison, M.D. 250 pages; 24X16 cm 
Duke University Press, Durham, North Carolina. 1938. Price, $3.75. 

One is perhaps most impressed by the very clever arrangement of " The Compleat 
Pediatrician.” Only after a study of the rather simple instructions for its use can tlip 
book be fully appreciated. 

_ Its outstanding purpose is its aid in diagnosis, which is accomplished bv a group- 
ing of symptoms. The symptoms and diseases have been arranged into seven chapters 
on the basis of the anatomical system most often involved. Each of the chapters starts 
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with a list of symptoms and signs involving that particular system, together with a list 
of the diseases which cause them most frequently. 

That “ The Compleat Pediatrician ” is of value as a quick reference there can be 
no doubt, since it contains a wealth of information gleaned from extensive investiga- 
tion of recent literature. Chapters on treatment, medications, laboratory, nutrition, 
growth and development are also present. 

It is the reviewer’s opinion that the book is especially useful to the general prac- 
titioner as a quick reference, but decidedly less important to one specially trained in 
pediatrics. Many of the descriptions of diseases must through necessity be so brief 
that they leave a sensation of thirst that remains unquenched. 

W. M. S. 

Proctology for the General Practitioner. By Frederick C. Smith, M.D., M.S.C., 
(Med.), F.A.P.S. 386 pages; 23.5 X 15.5 cm. F. A. Davis Company, Philadel- 
phia. 1939. Price, $4.50. 

For the general practitioner with limited time at his disposal, this book affords 
an opportunity to acquire some knowledge of recent advances and generally accepted 
principles in proctologic practice. Much shorter than the usual work on the subject, 
it lays particular stress upon diagnosis and diagnostic methods along with such minor 
operative procedures as can be performed in the office. Sclerotherapy and injection 
methods for the relief of symptoms are dealt with adequately and in their true per- 
spective. Anesthetic methods receive more than the usual attention. Operations for 
hemorrhoids, fissure, fistula are given in detail but the more extensive surgical pro- 
cedures are only concisely described. The inclusion of a chapter on the commoner 
intestinal parasites is a welcome feature. The illustrations are largely by the author 
but he has also used cuts from standard textbooks, wherever they appeared to be help- 
ful. For those who want their information in concentrated form, this book will suffice. 

M. E. 

Doctors on H or sebaek. By James Thomas Flexner. 359 pages; 22 X 15 cm. The 
Viking Press, New York. 1937. Price, $2.75. 

Students of American history as well as students of medical history will be 
equally attracted by this book. The pioneer physicians of America established the 
medical profession and its institutions, encountered a revolutionary war with all its 
medical problems, and in addition, made lasting fundamental contributions to medical 
knowledge. Speaking of the debt owed the pioneers of medicine by the modern phy- 
sicians, the author in his Foreword says, “ — in the settlements of a new nation there 
appeared doctors of genius, explorers who, without laboratories or instruments of pre- 
cision or even any formal training, made great discoveries that helped usher in the 
age of modern medical science. The modern physician, with all his varied resources, 
follows the trails these half-forgotten pioneers have blazed.” 

The medical men of the American Revolution are well represented by chronicles 
of John Morgan and Benjamin Rush. The story of Ephraim McDowell, the “ father 
of ovariotomy,” is interestingly told. The first medical student in Cincinnati and 
later the great physician of the Mississippi Valley was Daniel Drake. His life story 
as told in this book is most absorbing. The book also contains one of the most 
romantic stories of pioneer medicine, the story of William Beaumont who became 
one of the world’s greatest physiologists. In the “ ether controversy ” which con- 
tinues today, the author suggests an amicable settlement by proposing to give credit 
to both William T. G. Morton and Crawford W. Long as almost simultaneous dis- 
coverers of anesthesia. 

Numerous source documents are quoted in which the author has modernized the 
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spelling and punctuation. The author does not hesitate to lay bare the true state of 
affairs as revealed by the source material Avhich he searched. 

There are an excellent bibliography and index. It is unusual that one finds ac- 
curate history told with absorbing interest, and even though written in separate sec- 
tions the book seems an integrated whole to the absorbed reader. 

J. E. S. 

Diagnostic Signs, Reflexes and Syndrojnes {Standardized). By William Egbert 
Robertson, M.D., F.A.C.P., and Harold F. Robertson, B.S., M.D., F.A.C.P. 
309 pages; 18X12.5 cm. F. A. Davis Company, Philadelphia. 1939. Price, 
$3.50. 

This book presents a new departure in medical collation. The authors have 
gathered and codified an amazing number of signs, reflexes, and syndromes. Where 
confusion existed they trace sources back to authorities and briefly mention pertinent 
facts. Throughout the compend-size volume are many cross references, no index. 
The style is pleasantly modern. As far as this reviewer's knowledge goes, no gross 
misstatements of fact nor departures from usually accepted terminologies are to be 
found. There is a gratifying freedom from typographical errors. Nightly perusal is 
recommended to all medical people, because of surprising and little known facts which 
will be revealed about signs and symptoms of everyday use and interest. 


C. A. 



COLLEGE NEWS NOTES 

New Life Members of the College 


The following Fellows of the American College of Physicians have subscribed to 
Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of the College: 

Dr. George C. Griffith, Philadelphia, Pa. 

Dr. Maud L. Afenten, Pittsburgh, Pa. 


Gifts to the College Library 

We gratefully acknowledge receipt of the following books donated to the College 
Library : 

“ Graduate Medical Education in the United States : I — Continuation Study for Prac- 
ticing Physicians, 1937 to 1940 ” from the Council on Medical Education and 
Hospitals of the American Medical Association; 

“ Dr. Lawrence F. Flick — 1856-1938 ” from the White Haven Sanatorium Associa- 
tion. 

The following gifts to the College Library of publications by members are grate- 
fully acknowledged : 

Reprints 

Dr. J. G. Archer, F.A.C.P., Greenville, Aliss. — 2 reprints; 

Dr. J. Edward Berk (Associate), Philadelphia, Pa. — 5 reprints; 

Dr. Philip G. C. Bishop (Associate), New York, N. Y. — 1 reprint; 

Dr. Belford C. Blaine (Associate), Pottsville, Pa. — “ Alinutes of the Commission on 
Diabetes, October 3, 1939”; 

Dr. William Ramsey Blue (Associate), Alemphis, Tenn. — 1 reprint; 

Dr. Leon L. Blum (Associate), Terre Haute, Ind. — 5 reprints; 

Dr. Verne S. Caviness, F.A.C.P., Raleigh, N. C. — 6 reprints; 

Dr. Walter Clarke, F.A.C.P., Caldwell, N. J. — 1 reprint; 

Dr. Samuel Cohen (Associate), Jersey City, N. J. — 7 reprints; 

Dr. Frederic G. Dorwart, F.A.C.P., Muskogee, Okla. — 1 reprint (in duplicate) ; 

Dr. Joseph F. Elward (Associate), Washington, D. C. — 1 reprint; 

Dr. Robert H. Felix (Associate), Lexington, Ky. — 1 reprint; 

Dr. A. Allen Goldbloom, F.A.C.P., New York, N. Y. — 1 reprint; 

Dr. Jacob Gutman, F.A.C.P., Brooklyn, N. Y. — 10th, Second Series, Supplement to 
“ Alodern Drug Enc 3 'clopedia and Therapeutic Guide”; 

Dr. Lynn T. Hall, F.A.C.P., Omaha, Nebr. — 2 reprints ; 

Dr. Elmer Highberger, Jr. (Associate), Greensburg, Pa. — 1 reprint; 

Dr. Clifton K. Himmelsbach (Associate), Lexington, Ky. — 1 reprint; 

Dr. Aforrill L. Ilsley, F.A.C.P., Claremont, Calif. — 1 reprint; 

Dr. William H. Kraemer, F.A.C.P., Wilmington, Del. — 1 reprint; 

Dr. Alichael Lake, F.A.C.P., New York, N. Y. — 5 reprints; 

Dr. Charles E. Lyght, F.A.C.P., Northfield, A'linn. — '' Ninth Annual Report of the 
Tuberculosis Committee, American Student Health Association ” ; 

Alajor H. P. A'larvin, (AIC), USA., F.A.C.P., Washington, D. C. — 2 reprints; 

Dr. Oliver T. Osborne, F.A.C.P,, New Ha,ven, Conn. — 1 reprint; 
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Dr. H.D. Piercy, F.A.C.P., Cleveland, Ohio — 1 reprint; 

Dr. B. S. Poliak, F.A.C.P., Jersey City, N. J. — 1 reprint; 

Dr. Ellen C. Potter, F.A.C.P., Trenton, N. J . — 2 reprints; 

Dr. Robert M. Steelier, F.A.C.P., Cleveland, Ohio — 13 reprints; 

Dr. Frederick R. Taylor, F.A.C.P., High Point, N. C. — 1 reprint. 

Regional Meeting of Florida Members 

A regional meeting of the Florida members of the American College of Physi- 
cians was held at Tampa, Fla., on April 29, under the chairmanship of Dr. William C. 
Blake, F.A.C.P., Tampa, with Dr. Kenneth Phillips, F.A.C.P., Miami, as secretary. 
The meeting preceded the opening of the 67th annual meeting of the Florida Medical 
Association. 

The morning was given over to a scientific session, program for which was as 
follows : 

" Theories of Renal Function,” Dr. James A. Bradley, F.A.C.P., St. Petersburg ; 

" Case Report — An Unusual Case of Tuberculosis in a Ten Year Old Girl,” Dr. 

Douglas D. Martin, F.A.C.P., Tampa; 

“Functional Heart Disease,” Dr. Norval M. Marr, F.A.C.P., St. Petersburg; 

“ Death From Insulin Shock with Autopsy,” Dr. H. Mason Smith, F.A.C.P., Tampa. 

Members joined in the discussion of each paper. There was a luncheon meeting at 
noon addressed by Dr. T. Z. Cason, F.A.C.P., College Governor for Florida, Dr. 
Charles H. Cocke, F.A.C.P., Chairman of the Board of Governors, Asheville, N. C. 
and by Mr. E. R. Loveland, Executive Secretary of the College, Philadelphia. Dr. 
Cocke discussed the objectives of the College and the requirements for membership 
and Mr. Loveland discussed the activities of the College and the operation of the 
executive offices. Present at the meeting and the luncheon were eight guest physicians 
from Havana, Cuba, most of whom occupy important teaching positions in Internal 
Medicine or allied subjects at the University of Havana. General interest was ex- 
pressed in the extension of the College membership to Cuba, with the selection of the 
most outstanding internists there. Present at the meeting were approximately forty 
of the members of the College from Florida, out of a total membership of sixty. 

The regional meeting for 1941 will be held in Jacksonville. Dr. Louie Limbaugh, 
F.A.C.P., Jacksonville, was selected as chairman and Dr. Kenneth Phillips, F.A.C.P., 
Miami, was rejected secretary. 


Rhode Island Regional Meeting 

On April 13 the Fellows and Associates of the American College of Physicians 
of Rhode Island held a regional meeting at the Rliode Island Hospital. Dr. C. F. 
Gormly, Physician-in-Chief of the Medical Department of the Hospital presided. The 
speakers were Drs. H. A. Lawson. Louis I. Kramer, Russell S. Bra}% C. F. Gormly 
and A. M. Burgess, Fellows, and Dr. F. H. Chafee, Associate. 


Dr. Samuel M. Feinberg, F.A.C.P., Chicago, 111., spoke before the Des Moines 
Academy of Ophthalmology and Otolar 3 ’ngology on tlie subject of “Allergy in Rhin- ■ 
olog>',” March 25. Dr. Feinberg also held a clinic on allergy and gave a talk on the 
subject of “ Summer Allergy ” at the meeting of the Eleventh Indiana Councilor Dis- 
trict Medical Association, on May 15, at Huntington, Ind. 
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The decennial meeting of the Convention for the revision of the Pharmacopoeia 
of the United States was held in Washington, D. C., May 14-15, 1940, under the presi- 
dency of Dr, Walter A. Bastedo, F.A.C.P., New York, N. Y. 

The delegates of the American College of Physicians at this Convention were 
Dr. Charles F. Tenney, F.A.C.P., New York, N. Y., Dr. Torald Sollmann, F.A.C.P., 
Cleveland, Ohio, and Dr. Edward Dean Spalding, F.A.C.P., Detroit, Mich. 


The Seventh Annual Post-Graduate Conference of the staff of the Mercy Hos- 
pital, Wilkes-Barre, Pa., was held on April 25. Guest speakers of this meeting were : 
Dr. Joseph T. Beardwood, Jr., F.A.C.P., Philadelphia, Pa., who spoke on “Diabetes 
as a Complication of Other Diseases ” and Dr. M. Herbert Barker, F.A.C.P., Chicago, 
111., who spoke on “ The Ionic Control of Edema.” During the evening there was a 
regional meeting of the Commission on Diabetes. Dr. Belford C. Blaine (Associate), 
Pottsville, Pa., Chairman of the Commission on Diabetes, and Dr. Joseph T. Beard- 
wood, Jr., F.A.C.P., Philadelphia, Pa., presided. The topic of discussion was “Lay 
Education on Diabetes.” 


The New York Cardiological Society held their regular stated meeting April 24, 
at the New York Academy of Medicine. Dr. Charles C. Wolferth, F.A.C.P., Phila- 
delphia, Pa., presented a paper on “ Some of the Unsolved Problems in Electrocardio- 
graphy,” which was discussed by Dr. Aaron E. Parsonnet, F.A.C.P., Newark, N. J. 


Dr. Ralph C. Matson, F.A.C.P., Portland, Ore., has been appointed Chief Surgeon 
of the University State Tuberculosis Hospital in Portland. 

On April 3 Dr. Matson addressed the Oregon Tuberculosis Association in Bend, 
Ore., on “ Modern Trends in the Surgical Treatment of Pulmonary Tuberculosis,” 
On April 5 he held a surgical clinic in the University State Tuberculosis Hospital for 
the Pacific Coast Surgical Society. 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., presented a paper on “ Diet 
and Nutrition in Nephritis ” at the recent Fifth Annual Postgraduate Institute of the 
Philadelphia County Medical Society. Dr. Kelly also presented an exhibit on “ De- 
ficiency Disease ” at this meeting. 

On April 12 Dr. Kelly addressed the Seventh Councilor District of the Medical 
Society of the State of Pennsylvania in Williamsport, Pa., on “ Healthful Living.” 


The American College of Chest Physicians under the Presidency of Dr. Ralph C. 
Matson, F.A.C.P., Portland, Ore., will hold its Sixth Annual Meeting in New York, 
N. Y., June 8-10, 1940. Dr. George Ornstein, F.A.C.P., New York, N. Y., is Gen- 
eral Chairman of the Scientific Program Committee; Dr. Foster Murray, F.A.C.P., 
Brooklyn, N. Y., is Chairman of the Medical Section; Dr. David Ulmar, F.A.C.P., 
New York, N. Y., is Chairman of the Surgical Section; Dr. Edward P. Eglee, 
F.A.C.P., New York, N. Y., is Chairman of the Clinical Section; and Dr. Edgar 
Mayer, F.A.C.P., New York, N. Y., is Chairman of the General Arrangements Com- 
mittee. Among the features of tliis meeting will be two “ Information Please ” Lunch- 
eons. At these luncheons experts in tuberculosis will conduct round table discus- 
sions and answer various questions previously submitted. Among those who will par- 
ticipate in these luncheons are Dr. James Alex. Miller, F.A.C.P., New York, N. Y., 
Dr. Ralph C. Matson, F.A.C.P., Portland, Ore., Dr. Henry C. Sweany, F.A.C.P., 
Chicago, 111., and Dr. Carl R. Howson, F.A.C.P., Los Angeles, Calif. 
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Twelve other Fellows and two Associates of the College will participate in the 
formal program of this meeting and will present papers. 


Among those who will speak before the Section on Medicine of the Medical So- 
ciety of New Jersey at their meeting in Atlantic City, June 4-6, will be the following : 

Dr. Ralph K. Hollinshed, F.A.C.P., Westville. N. J. 

Dr. Thomas K. Lewis, F.A.C.P., Camden, N. J. 

Dr. Benjamin Saslow (Associate), Newark, N. J. 

Dr. Sydney R. Miller, F.A.C.P., Baltimore, Md. 

Dr. Aaroir Parsonnet, F.A.C.P., Newark, N. J. 

Dr. Thomas M. Kain, F.A.C.P., Camden, N. J., is Chairman of this Section. 


The Fifth Annual Convention of the National Gastroenterological Association 
will be held in New York, N. Y., at the Hotel Roosevelt, June 4-6. Among those who 
will participate in this program are the following; 

Dr. Anthony Bassler, F.A.C.P., New York, N. Y. 

Dr. Samuel Weiss, F.A.C.P., New York, N. Y. 

Dr. Clarence J. Tidmarsh, F.A.C.P., Montreal, Que., Can. 

Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa. 

Dr. Henry A. Rafsky, F.A.C.P., New York, N. Y. 

Dr. Hyman I. Goldstein (Associate), Camden, N. J. 

Dr. Louis L. Perkel, F.A.C.P., Jersey City, N. J. 

Dr. Manfred Kraemer, F.A.C.P., Newark, N. J. 

Dr. Burrill B. Crohn, F.A.C.P., New York, N. Y. 


Dr. Roland A. Davison, F.A.C.P., Tucson, Ariz., was one of the speakers at the 
annual meeting of The Arizona Hospital Association in Phoenix. The subject of Dr. 
Davison’s address was “ The Importance to Hospitals of Good Public Relations 
Education.” 


Dr. James E. Paullin, F.A.C.P., and Dr. Cyrus W. Strickler (Associate), both 
of Atlanta, Ga., were among those who presented a symposium on the problems of 
medical care in Georgia, at the annual meeting of the Medical Association of Georgia, 
held at Savannah April 23-26. Dr. Kenneth M. Ljmch, P'.A.C.P., Charleston, S.- C., 
gave an address on “ Progress in Knowledge and Control of Cancer ” at this meeting. 


Dr. Christian B. Luginbuhl, F.A.C.P., Des Moines, Iowa, has been appointed to 
the newly established library board of the Iowa Methodist Hospital. Dr. Walter L. 
Bierring, F.A.C.P., Des Moines, Iowa, recentl}' donated 225 volumes to this librar}'. 


Dr. Elston L. Belknap, F.A.C.P., Milwaukee, Wis., was one of the speakers who 
addressed the annual meeting of the Michigan Association of Industrial Physicians 
and Surgeons on April 17 in Grand Rapids, Mich. The subject of Dr. Belknap’s 
address was “ Silicosis — Wisconsin Plan.” 
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Among those who addressed the recent annual meeting of the Missouri-Kansas 
Neuropsychiatric Association in Kansas City, Mo., were: 

Dr. Walter Freeman, F.A.C.P., Washington, D.C. — “The Wincing Reaction”; 

Dr. Ceorge T. Harding, F.A.C.P., Columbus, Ohio — “The Treatment of Psychiatric 
Patients in the Private Hospital.” 


Dr. Francis G. Blake, F.A.C.P., New Haven, Conn., addressed the Kansas City 
Academy of Medicine, April 19, on “ Chemotherapy in Respiratory Diseases.” 


Dr. Henry j\I. Thomas, Jr., F.A.C.P., Baltimore, Md., addressed a meeting of 
the Broome County Medical Society at Binghamton, N. Y., March 12, on “ Hyper- 
tension, Its Clinical Significance and Treatment.” 


Dr. Lay Martin, F.A.C.P., Baltimore, Md., was one of those who addressed the 
New York chapter of the National Gastroenterological Association March IS. The 
subject of his address was “ Prolonged Partial Obstruction of the Small Intestine.” 


Dr. Mark A. Griffin, F.A.C.P., Asheville, N. C., was elected President of the 
North Carolina Neuropsychiatric Society at their recent meeting in Charlotte, N. C. 


President-elect Roger I. Lee, F.A.C.P., Boston, Mass., addressed the Columbia 
Medical Society (S. C.), March 11, on hypertension. 


Dr. George R. Wilkinson (Associate), Greenville, S. C., was one of those elected 
vice president of the Tri-State Medical Association of the Carolinas and Virginia at 
the annual meeting in Richmond, February 26-27. 


On April 25, Dr. Burt R. Shurly, F.A.C.P., Detroit, Mich., was presented with 
a gold medal, which had been awarded him by the American Academy of Ophthal- 
molog}" and Otolaryngology at its 1939 annual session for noteworthy contributions 
to the knowledge of nose and throat disorders. Presentation of this medal was made 
at a testimonial dinner in Detroit in honor of Dr. Shurly. 


Among those who spoke at the annual meeting of tlie Society for the Study of 
Asthma and Allied Conditions in Atlantic City, N. J., April 29, were: 

Dr. Robert A. Cooke, F.A.C.P., New York, N. Y. — “ Sensitizations Induced b}^ 
Tetanus Toxoid ” ; 

Dr. George Piness, F.A.C.P., Los Angeles, Calif. — “Relationships Between Foods as 
Shown by the Skin Test in 1,000 Children”; 

Dr. Louis E. Prickman, F.A.C.P., and Dr. Herman J. Moersch, F.A.C.P., both of 
Rochester, Minn. — “The Diagnosis and Treatment of Bronchostenosis, an Im- 
portant Complication of Asthma.” 
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Dr. Walter L. Bierring, F.A.C.P., Des Moines, Iowa, was rejected secretary 
of the Federation of State Medical Boards of the United States at their recent meet- 
ing in Chicago, 111. 


Dr. Samuel R. Haythorn, F.A.C.P., Pittsburgh, Pa., was elected vice president 
and Dr. Howard T. Karsner, F.A.C.P., Cleveland, Ohio, was elected secretary of the 
American Association of Pathologists and Bacteriologists at their annual meeting in 
Pittsburgh, Pa., on March 21. 


The Walter Jarvis Barlow Society of the History of Medicine recently created 
a lectureship in honor of Dr. George Dock, F.A.C.P., Pasadena, Calif. Dr. Dock 
presented the first lecture at a dinner in his honor. The subject of his address was 
“ A Dictionary of Medical Biography.” 


The following Fellows of the College spoke at the sixty-first annual meeting of 
the Louisiana State Medical Society held in New Orleans, April 22-24; 

Dr. Byrl R. Kirklin, Rochester, Minn. — “ Solving Problems in the Diagnosis of Dis- 
eases of the Lungs”; 

Dr. John H. Musser, New Orleans, La . — “ Typhus Fever in Louisiana ”; 

Dr. Daniel N. Silverman, New Orleans, La. — “ Early Diagnosis and Treatment of 
Amebic Abscess of the Liver.” 


At the eighty-third annual session of the Missouri State Medical Association 
held in Joplin, Mo., April 29-May 1, the following Fellows of the College participated; 

Dr. Cyrus C. Sturgis, Ann Arbor, Mich. — “Prognosis and Treatment of Hyperten- 
sion ” ; 

Dr. John H. Musser, New Orleans, La. — “Treatment of Some of the Contagious 
Diseases 

Dr. Nathan B. Van Etten, New York, N. Y. — “ An American Health Program.” 


Dr. Russell L, Haden, F.A.C.P., Cleveland, Ohio, delivered the tenth course of 
lectures under the Porter Lectureship in Medicine of the University of Kansas. On 
April 30 he lectured on “ Hemolytic Anemia ” and on May 1, on “ The Red Blood Cell 
of Man ” and " Polycythemia.” 


Dr. George R. Herrmann, F.A.C.P., Galveston, Texas, was the speaker at a joint 
meeting of the St. Louis Medical Society and the St. Louis Clinics, during the annual 
postgraduate course and clinical conference of the St. Louis Clinics, held in St. Louis, 
Mo., May 14. The subject of Dr. Herrmann's address was “ Recognition and Man- 
agement of the Common Circulatory Emergencies.” 


At the annual meeting of the Medical Society of the State of New York, held 
in New York City, May 6-9, Capt. Harry G. Armstrong, (MC), U.S.A. (Associate), 
spoke on “ General Medical Problems in Aviation ” and Lieut. Col. William D. Flem- 
ing, (MC), U.S.A., F.A.C.P., spoke on “Medical Problems in Aviation.” 
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On April 4 Dr. Paul Dudley White, F.A.C.P., Boston, Mass., delivered the fif- 
teenth Hermann Michael Biggs Memorial Lecture of the New York Academy of 
Medicine. The subject of Dr. White’s lecture was “ Heart Disease — A World Prob- 
lem.” 


On May 1 Dr. Thomas Addis, F.A.C.P., San Francisco, Calif., delivered the 
Adam M. Miller Memorial Lecture at the Long Island College of Medicine, Brooklyn, 
N. Y. The subject of his address was “ The Anatomical and Physiological Concepts 
Underlying the Treatment of Glomerular Nephritis.” 


Dr. Oscar W. Bethea, F.A.C.P., New Orleans, La., was one of the guest speakers 
at the ninety-second annual meeting of the South Carolina Medical Association in 
Charleston, April 30-May 2. 

At this meeting Dr. Robert Wilson, F.A.C.P., Dean of the Medical College of the 
State of South Carolina, was presented with the distinguished service plaque by the 
American Legion. 
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OBITUARIES 

ALFRED JAMES SCOTT 

Dr. Alfred James Scott, F.A.C.P., of Los Angeles died at his home on 
the seventeenth of April of coronary disease. From the first attack four 
years ago he had led a restricted existence. Dr. Scott was born in Michigan, 
September 28, 1881. He came to Los Angeles as a young man and was a 
telegraph operator prior to and while he was studying medicine at the 
Southern Branch of the University of California from which he was gradu- 
ated in 1909. He entered private practice, soon limiting his work to pedi- 
atrics and becoming a Clinical Instructor at the Southern Branch of the 
University of California. He taught pediatrics at the Medical Department 
of the University of Southern California from 1912 to 1920 and was a 
Clinical Professor in the same subject in the College of Medical Evangelists 
from 1920 until 1934. He was a member of the Staff of the Los Angeles 
General Hospital and of the California Hospital. He was an examiner for 
the selective service Draft Board 1918-1919 and was president of the Cali- 
fornia Babies Hospital 1920 to 1931. He was a fellow of the American 
Academy of Pediatrics and a founder of the South Western Pediatric 
Society. 

Dr. Scott was a member of many public spirited movements; he was a 
member of Alpha Kappa Kappa Fraternity, the University Club and was a 
Mason and Shriner. He belonged to numerous medical and civic organiza- 
tions which are more fully listed in “ Who’s Who.” His widow, son and 
daughter, in addition to his brothers and sisters and a wide medical acquaint- 
ance feel the loss of a fine man and citizen and a good physician. 

Egerton L. Crispin, M.D., F.A.C.P., 

Regent 


SIDNEY DEAN WILGUS 

Dr. Sidney Dean Wilgus, F.A.C.P., died on February 23, at his home in 
Rockford, 111., at the age of sixty-eight, of coronary occlusion. 

Dr. Wilgus was born in Buffalo, N. Y., February 16, 1872, and received 
his early education in the public schools of that city. In 1895 he received 
the degree of Doctor of Medicine from the University of Buffalo. From 
1895 until 1902, he was Assistant Physician at St. Lawrence (N. Y.) State 
Hospital ; he then served the next two )^ears as Psychiatrist of Kings County 
and Bellevue Hospitals in New York, N. Y. In 1904 Dr. Wilgus was ap- 
pointed Chairman of the New York State Board of Alienists. He served 
in this capacity until 1910, when he moved to Illinois to become managing 
officer of the Elgin State Hospital. Between 1911 and 1913 he served as 
managing officer of the Kankakee State Hospital. In 1913 Dr. Wilgus 
founded the Wilgus Sanitarium near Rockford, 111. He was Medical Di- 
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rector of this institution until his death. He served as Stafif Member and 
Lecturer in Psychiatry at the Rockford Hospital for many years, as Illinois 
State Alienist from Aug-ust, 1929, until July, 1933, and as Professor of 
Psychiatry and Head of the Department of Psychiatry at Chicago Medical 
College since 1936. 

Dr. Wilgus saw active service in both the Spanish-American War and 
in the World War. During the World War he served as a member of the 
Medical Appeal Board and performed a special hospital inspection service for 
the Office of the Surgeon General. In 1922 he was appointed a Major in 
the Medical Officers’ Reserve Corps, United States Army, and in 1930 be- 
came a Lieutenant Colonel. During 1925 and 1926 he served as President 
of the Reserve Officers’ Association of Illinois. 

Dr. Wilgus was always deeply interested in the study of psychiatry. 
During 1927 he undertook postgraduate study in this field in Vienh^. Ke^ 
took an active part in several psychiatric research projects of the, National 
Committee for Mental Hygiene. One of the most important of "these was a 
survey of conditions surrounding the care of the insane and feebleminded 
in four states. 

Dr. Wilgus was a member of the American Psychiatric Association, the 
Central Neuropsychiatric Association, the Chicago Neurological Society, of 
which he was President during 1932, a Fellow of the American Medical 
Association, and a Fellow of the American College of Physicians since 1930. 

The death of Dr. Wilgus ends a distinguished career of one of the 
pioneers of psychiatry. 

WILLIAM GEORGE FALCONER 

Dr. William George Falconer, F.A.C.P., Clearfield, Pa., died January 3. 
1940, of coronary occlusion. Dr. Falconer was born at Woodland, Pa., 
September 22, 1888. He attended the Perkiomen School and Pennsylvania 
College at Gettysburg. His medical training was received at Jefferson 
Medical College, from which institution he was graduated in 1919. He 
pursued postgraduate work at Harvard University and for many years was 
a member of the Medical Service and Chief of the Heart Clinic of the Clear- 
field Hospital. Dr. Falconer was a member of the Clearfield County Medi- 
cal Society, Pennsylvania State Medical Society and a Fellow of the Ameri- 
can Medical Association. He had been a Fellow of the American College 
of Physicians since 1926. 


SAMUEL OSBORN 

Dr. Samuel Osborn, F.A.C.P., Lansing, Mich., died December 4, 1939, 
at the Edward W. Sparrow Hospital of coronary thrombosis following a 
prostatic resection. Dr. Osborn was born at Manchester, Mich., in 1866; 
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received his degree of Bachelor of Science in Chemistry from the Univer- 
sity of Michigan and his medical degree from the University of Michigan 
Medical School in 1903. He interned at the University of Michigan Hos- 
pital, 1903-04, and served an additional year as House Physician. There- 
after he became House Physician to the Chicago Lying-In Hospital and Dis- 
pensary, 1905. He pursued postgraduate work on two different occasions 
at the Massachusetts General Hospital, Boston, and also at the University 
of Michigan Hospital. In recent years he had retired from hospital work. 
He was a past president of the Ingham County Medical Society, a member of 
the Michigan State Medical Society and a Fellow of the American Medical 
Association. He had been a Fellow of the American College of Physicians 
since 1923. 
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PROCEEDINGS OF THE TWENTY-FOURTH ANNUAL 
SESSION (continued) 

The Election of M-asters 

For the first time in eleven years the Board of Regents added to the role of 
Masters of the College by awarding this title to two eminent Fellows who have 
rendered distinguished service to the College : 

Dr. James B. Herrick, Emeritus Professor of Medicine of Rush Medical College, 
holder of the Distinguished Service Medal of the American Medical Association, 
Ex-Regent and Ex-Vice President of the American College of Physicians. 

Dr. William Gerry Morgan, Emeritus Dean and Professor of Gastro-enterolog}’- of 
Georgetown University School of Medicine, Regent of Georgetown University, 
Ex-President of the American Medical Association, Ex-Vice President, Ex-Secre- 
tary General, Ex-Governor, Ex-Regent and now Historian of the American Col- 
lege of Physicians. 

The Annual Business Meeting 

The Annual Business Meeting of the College was opened by President O. H. 
Perry Pepper, with the following address: 

President O. H. Perry Pepper: “ It is Carlyle who is always quoted as saying: 
‘ Happy the people whose annals are blank in history books,’ but he copied it from 
Montesquieu who probably got it from some one else. So there is no theft in my 
saying ‘ Happy is the retiring officer whose term has seen no history made.' Certainly 
it seems to me that the past year has seen nothing but steady healthy growth in our 
College. Growth in membership which now equals 4,456 ; growth in financial security 
of which you will hear from the Treasurer; growth in College usefulness with, for 
the first time, five research fellowships awarded; a bigger and better journal still 
happily under the excellent editorship of Doctor Pincoff s ; with increased participation 
in graduate education as evidenced by successful pre-meeting courses, local gatherings 
of our Fellows and friendly but unentangled cooperation with other agencies toward 
a study of this entire problem. 

“ Our offspring, the American Board of Internal Medicine, is growing up a 
credit to both its parents, and as you heard from Doctor Irons on Monday, is now well 
established, financially independent and already exerting a strong and healthy influ- 
ence on medicine on this continent. Our College continues to name a majority of the 
members of that Board, whose certification now becomes obligatory for promotion to 
Fellowship of Associates elected after this meeting. This is an important step which 
will go down in our history books and was not taken without grave debate by the 
Regents. I am proud that this step was made during my year as President. 

“ Our College Headquarters continue to prove ideal for their purposes and the 
cost of maintenance has been even less than our most sanguine expectations. Our 
Headquarters staff continues efficiently to make life easy for the President not only 
by telling him what he should do but by then doing all the hard work for him. Mr. 
Loveland scared this President out of his wits by having to undergo a serious surgical 
operation. I never was more interested in the recovery of anybody and I congratulate 
the College on the complete recovery of their Executive Secretary. 

“ One thing that transforms the President’s task into an easy one is the whole- 
hearted cooperation which he received from Regents and Governors. A Committee 
once appointed, the President knows the work will be done. I seriously doubt if the 
membership of the College has any idea of the amount of hard, time-consuming, self- 
sacrificing committee work that is done by the Governors and Regents of the College. 
There is a unanimity of willingness to serve which would dismay any pessimist who 
thinks that man is motivated only by selfishness, jealousy and laziness. 




O. H. PERRY PEPPER JAMES D. BRUCE 

Retiring President, Philadelphia, Pa. President ( 1940 ^ 1 ), Ann Arbor, Mich. 
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“ Another thing that helps the President is the assistance he gets on all hands in 
the making up of the program. First in the matter of the General Chairman and 
local committees; this also is hard work and means sacrifice. No one refuses, every 
one jumps at the chance to serve. The same spirit is shown with regard to the pro- 
gram of the General Sessions and the Lectures. This year I wanted to emphasize 
our own membership in both these groups and I had fine help. It is my belief that a 
place on our program should be a prize to be striven for by our younger members and 
that it should be granted within reason in order to stimulate good work and to give 
training in the preparation and presentation of papers. 

“ Onward the College goes and it is a tremendous thing for an individual to have 
been permitted to march along with all the others who are doing their bit to advance 
the American College of Physicians.” 

Dr. William D. Stroud, Treasurer, presented the following report: 

“ The accounts of the College for 1939, have been audited by a Certified Public 
Accountant and scrutinized by the Committee on Finance. The year’s operations in- 
dicate continued growth and a satisfactory financial situation. Through growth in 
Life Membership subscriptions and a transfer of approximately $30,000.00 in secur- 
ities by the Board of Regents from the General Fund, the Endowment Fund on De- 
cember 31, 1939, amounted to $97,499.76. The General Fund totalled $148,453.43, 
making the total College assets, at book value, $245,953.19. The net increase in capi- 
tal, for both funds, was $23,939.07. In spite of increased activities, an appropriate 
credit balance was maintained. One of the former Pittsburgh depositories of tlie 
College which failed has now liquidated in full the original amount to the College, 
and the other two closed banks have materially reduced the balances still owing. 
Copies of the financial reports for 1939 will be published in an early issue of the 
‘ Annals of Internal Medicine ’ for the information of all members. 

“ On the recommendation of the Finance Committee and the .subsequent approval 
of the Board of Regents, the budget for 1940 has been adopted, calling for an esti- 
mated income of $105,600.00 and estimated expenditures of $80,875.00.” 

Mr. E. R. Loveland, Executive Secretary, presented his annual report covering 
all features of progress and activities in the College, dealing with membership, the 
publication of the Directory, handling the postgraduate courses, administering the 
College Headquarters, publication of financial operations, promotion of the cir- 
culation of the Annals of Internal Medicine and the general administration of the 
Annual Session in Cleveland. 

Dr. George Morris Piersol, Secretary General, presented the following report: 

“ Since the last Annual Session of the College, the membership report shows that 
three Fellows and one Associate have been dropped for delinquency ; the resignations 
of three Fellows and two Associates have been accepted; One Master, thirty-two 
Fellows and eleven Associates have been lost by death. Twenty-three Associates were 
dropped for failure to qualify for Fellowship within the maximum five-year period, 
as prescribed by the By-Laws. This year two Fellows were elected to Mastership; 
two hundred fifty-eight were elected to Fellowship, the majority of whom were ad- 
vancements from Associateship. Only seventeen were elected directly to Fellowship 
because of their special qualifications and outstanding accomplishments. Two hundred 
ninety-two have been elected to Associateship. 

“ The total membership of the College is now constituted as follows : 


Masters 3 

Fellows 3,188 

Associates 1,265 


Total 4,456 
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• “ Eighteen Fellows have become Life Members since the last Annual Meeting, 
making a total of one hundred thirty-four names now on the Life Membership Scroll. 
Of the Life Members, twelve are deceased, leaving one hundred twenty-two. 

“Attention should be called to the resolution of the Board of Regents passed at 
their regular meeting on December 17, 1939, modifying the qualifications for Fellow- 
ship. The resolution is as follows : 

‘ Resolved, that after April 6, 1940, all candidates for Fellowship must present 
satisfactory evidence of certification by their national board for certification in their 
particular field, where such a board exists; this rule shall not apply to candidates 
from the Army, Navy and Public Health Services; it shall not apply to those who have 
been elected Associates prior to the above date ; it may be waived in the cases of those 
proposed directly for Fellowship because of exceptional and outstanding qualifications.’ 

“ In other words, regardless of their other qualifications, no Associate hereafter 
elected may be advanced to Fellowship who has not been certified by his or her na- 
tional board of certification where such exists, except under unusual circumstances as 
set forth in the regulations laid down by the Board of Regents. 

“ It should be emphasized that the above mentioned resolution is not retroactive, 
and, therefore, does not apply to those who are now Associates. 

“ Thanks to the untiring efforts of the Committee on Postgraduate Education and 
the wholehearted cooperation of the Board of Governors and many of our Fellows, 
the intensive postgraduate courses that have preceded this Annual Session have in- 
creased in number, interest and scope. Admission to these courses has been restricted, 
as formerly, to members of the College and those attempting to qualify for Associate- 
ship or advancement to Fellowship. This year five were given : 

Course No. 1, “General Medicine,” Ann Arbor 

Course No. 2, “ Medicine in Industry,” Detroit 

Course No. 3, “Allergy,” New York 

Course No. 4, “ Hematology,” Columbus 

Course No. 5, “ Cardiovascular Diseases,” Iowa City 

“ The total registration for these courses numbers 144, in spite of the fact that 
the registration for each course was more limited than formerly. Every course was 
filled, and for some courses there was a considerable waiting list. This postgraduate 
teaching has become one of the most important activities of the College. It is steadily 
gaining in popularity and justifies further development. 

“ Five Research Fellowships have been awarded by the College this year. These 
Fellowships go into effect July 1 next. They constitute another important and con- 
structive educational activity of this organization.” 

At the end of his report. Dr. Piersol turned to the retiring President. 

“ Mr. President, in the past year, during which you have so ably and wisely 
guided the destiny of this College, you have become more than ever endeared to all 
who have had the privilege of working rvith you. We are deeply appreciative of the 
never-failing spirit of cooperation and courtesy that has marked all our associations. 

“ Therefore, on behalf of the Officers, Regents and Governors of the American 
College of Physicians, I have the honor to present jmu with this Gavel, an enduring 
symbol of the high office which you have held, as well as a token of our affection and 
esteem.” 

(Dr. Piersol presented the gavel to Dr. Pepper.) 

Dr. Pepper : “ Even pleasant memories tend to fade in our minds and I accept 
this gavel with deep satisfaction as a permanent reminder of the pleasure that I have 
experienced from my associations with the Regents, Governors and members of the 
College during my year as President.” 

At this point. Dr. James D. Bruce, President-Elect, was inducted as President 
of the College for 1940-41. 
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President Bruce : 

“ Members of the College : The most outstanding tendency of medicine of tliis 
generation in America is the place and opportunity given to the younger men. As a 
result of this, certain observable tendencies have developed of which this College and 
other special societies are important evidences. 

“ From time to time there is questioning of the requisites and standards of the va- 
rious qualifying boards. In the progress of American medicine, the organization of 
the various special societies and the establishment of the qualifying boards rank in 
importance with the reorganization of the undergraduate schools about the turn of the 
century. In the latter, meeting the new standards entailed added burdens upon even 
the most favorably situated schools and a real hardship upon many, while more than 
half the proprietary schools were compelled to close their doors — all this quite apart 
from the additional hurdles for the undergraduate student. The establishment of the 
qualifying boards has raised new problems, comparable, at least in part, to those of 
a generation ago, and the means whereby the candidate may be enabled to meet the 
requirements now constitute a real problem for this and other similar organizations. 

“ The College of Phj'sicians has assumed certain obligations which include the 
establishment of programs of education designed to keep our members at desirable 
levels of proficiency, the organization of resources to permit worthy candidates to 
prepare themselves for the Board of Internal Medicine and membership in the Col- 
lege, and the encouragement and support of research. The effective integration of all 
these functions justifies our use of the term college. 

“ Probably one of the reasons why misunderstanding of objectives sometimes 
arises is that while we may all speak fairly good English, we may not speak the same 
educational and professional language. In Dr. Pepper’s classical dissertation on the 
term internist, he had recourse to the dictionary and while definitions therein are some- 
times confusing we do get a great deal of light on the origin and meaning of words. 
Following Dr. Pepper’s suggestion, let us turn to the dictionary to learn what it has to 
say about the word college. Here it is in part: ‘pertaining to or in the nature of a 
college or a body of colleagues.’ ‘Colleague’ comes from the same root as ‘col- 
lege.’ A college then means literall}' ‘a company or partnership of colleagues.’ 
It may describe ‘ a body of persons engaged in common pursuits or having common 
duties and interests and sometimes, by charter, peculiar rights and privileges,’ or ‘ a 
company of scholars or friends of learning incorporated for study and instruction in 
the higher branches of knowledge, usually of a professional kind.’ The main point 
is that a college is an institution or organization where there is a body of self-govern- 
ing associates or equals bound together in the pursuit of their common interests and 
having certain powers and privileges conferred on them or delegated to tliem. 

“ It would seem then with the establishment of the Board of Internal Medicine, a 
qualifying agency, that the College with programs such as these in which the various 
phases of medical advances are reviewed and brought up to date, with a program of 
postgraduate education so well received by our members and those desirous of mem- 
bership, together with the encouragement and support given to scientific research, is 
filling the function of and entitled to the honored designation of college. 

“As I review the qualifications required by the Board of Internal Medicine and 
the College, it leaves me with but one major concern, and that is the seeming im- 
possibility of the attainment of college affiliation by a not inconsiderable group of 
younger internists; not, indeed, through the stringency of the requirements of the 
Board but through the fact that we have in this country at the present time too 
limited opportunities to provide requisite disciplines and experiences for prospective 
candidates for membership. Thus I was particularly pleased with the commission 
from Dr. Pepper to attend a meeting with Dr. Hugh J. iilorgan, chairman of our 
Postgraduate Committee; Dr. Ernest E. Irons, chairman of the Board of Internal 
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Medicine, and Dr. W. D. Cutter, secretary of the Council of the American Medical 
Association, for a discussion of the mutual interests and responsibilities of the edu- 
cational and qualifying phases of these collaborating agencies. Here I was gratified 
to find complete awareness of the urgent importance of the problems and a deter- 
mination to give a maximum flexibility to the requirements of the Board, without any 
thought of a lowering of standards. 

“ Were I to select that which in my opinion is the most important task for the Col- 
lege during the coming year, it would be the assembling and utilizing of all our present 
educational resources and adding, as rapidly as may safely be done, new methods 
whereby candidates may qualify, having in mind at all times the objectives of the 
College and the standards set up by the Board. 

“ I would take the system we know, suggesting how it might be strengthened 
where it is weak, repaired where it has crumbled, and rebuilt where new needs require 
additions to its fabric. . . . While social, economic and other humanistic factors 
are a part of the fabric, the basic thought in all these considerations must be toward 
the advancement of science and its utilization for human needs. No body of medical 
men has this goal more clearly in mind than the American College of Physicians. 

“ I am not unmindful of the great honor you have conferred upon me. For this I 
thank you. Also, I am not unmindful of the responsibilities of this high office. May 
I express the hope that any lack in professional preparedness or administrative ability 
will be, at least in part, compensated for by the devotion and humility with which I 
approach the task.” 

President Bruce called upon Dr. Sydney R. Miller, Chairman of the Committee 
on Nominations, to present the nominations for the elective offices, for the Board of 
Regents and for the Board of Governors, according to the terms of expiration for the 
current year. 

Dr. Sydney R. Miller : “ Mr. President, the Nominating Committee, composed of 
Dr. William J. Kerr, Dr. James J. Waring, Dr. Charles E. Watts, Dr. Clarence L. 
Andrews, and myself, nominate the following for office: 

“ (A) For the Elective Offices; 


President-Elect Roger I. Lee, Boston, Mass. 

First Vice President Robert A. Cooke, New York, N. Y. 

Second Vice President James G. Carr, Chicago, 111. 

Third Vice President Henry M. Thomas, Jr., Baltimore, Md. 


This list of nominees has been duly published in the ‘Annals of Internal 
Medicine ’ at least one month before the present date.” 

There were no nominations from the floor and on motion, seconded and duly 
carried, nominations were closed and the Secretary General was instructed to cast 
the ballot for the above nominees. 

Dr. Miller: 

“ (B) For the Board of Regents: 

Term Expiring 1941 

T. Homer Coffen, Portland, Oregon 

Term Expiring 1943 

David P. Barr, St. Louis, Mo. 

J. Morrison Hutcheson, Richmond, Va. 

Walter W. Palmer, New York, N. Y. 

O. H. Perry Pepper, Philadelphia, Pa. 

Gerald B. Webb, Colorado Springs, Colo.” 
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There were no nominations from the floor and on motion duly seconded and 
carried, nominations were closed and the Secretary General was instructed to cast the 
ballot for the election of the above nominees to the Board of Regents. 

Dr. Miller: 

“ (C) For the Board of Governors: 

Term Expiring 1943 

Fred W. Wilkerson, Montgomery Alabama 

Fred G. Holmes, Phoenix Arizona 

Lewis B. Flinn, Wilmington Delaware 

Turner Z. Cason, Jacksonville Florida 

Glenville Giddings, Atlanta Georgia 

LeRoy H. Sloan, Chicago Illinois (Northern) 

C. W. Dowden, Louisville Kentucky 

Eugene H. Drake, Portland Maine 

Louis Krause, Baltimore Maryland 

John G. Archer, Greenville Mississippi 

Ernest D. Hitchcock, Great Falls Montana 

LeRoy S. Peters, Albuquerque New Mexico 

Charles F. Tenney, New York New York (Eastern) 

A. B. Brower, Dayton Ohio 

Homer P. Rush, Portland Oregon 

M. D. Levy, Houston Texas 

Elmer L. Sevringhaus, Madison . . » . . .Wisconsin 

Ramon M. Suarez, San Juan Puerto Rico 

George F. Strong, Vancouver Alberta, British Columbia, 

Manitoba, Saskatchewan ” 

There were no nominations from the floor and on motion duly seconded and car- 
ried, nominations were closed and the Secretary General was instructed to cast the 
ballot for the election of the above Governors. 

President Bruce requested Dr, D. Sclater Lewis and Dr. John H. Musser to escort 
the new President-Elect, Dr. Roger I. Lee, to the rostrum. 

President Bruce introduced Dr. Lee amid wide applause. 

The following resolution, moved by Dr. Charles F. Tenney and seconded by Dr. 
Hugh Morgan, and unanimously carried, was spread upon the Minutes: 

“ Resolved, that the cordial thanks of the American College of Phj'sicians be ex- 
tended to the Retiring President, Dr. O. H. Perry Pepper; to the General Chairman, 
Dr. Howard T. Karsner; to the chairman and members of his various committees, 
individually and collectively, to the Cleveland Academy of Medicine, for their faithful 
work in the preparation and conduct of the Cleveland Session; to the Ladies Entertain- 
ment Committee for its efficiency, hospitality and courteous entertainment of our 
ladies; to the Western Reserve University and the hospitals and institutions of Cleve- 
land for putting their facilities at the disposal of the College, and for their helpful 
participation; to the public press: to the Cleveland Convention and Visitors’ Bureau 
and its officers for their assistance; to the Cleveland Public Auditorium and its staff 
for cooperation and help; to the Hotel Statler for its assistance and aid in providing 
for our entertainment and comfort.” 
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General Fund 

For the Year Ended December 31, 1939 


Balance, January 1, 1939 

Less: 

Transfer to Endowment Fund of the Initiation Fees of Life Members S 970.00 
Transfer to Endowment Fund per resolution of Board of Regents, 


December 17, 1939 29,811.03 


Summary of Operations for the Year ended December 31, 1939: 

Income: 

Annual Dues $27,597.89 

Initiation Fees 15,506.00 

Subscriptions, Annals of Internal Medicine. . . 29,930.31 

Advertising, Annals of Internal Medicine 9,198.90 

Income from Invested Funds, General 4,683.49 

Income from Invested Funds, Endowment 2,674.33 

Exhibits, 23rd Annual Session 11,671.44 

Guest Fees, 23rd Annual Session 530.00 

Banquet, net, 23rd Annual Session 298.61 

Profit on Keys, Pledges and Frames 196.45 

Dividend on Perpetual Insurance Deposit 60.00 

Profit on Equipment Sold 7.50 

Sale of Directory, 1937 4.95 

Total Income $102,359.87 

Expenses: 

Salaries $23,843.45 

Postage, Telephone and Telegraph 3,763.12 

Office Supplies and Stationery 1,199.15 

Printing 22,257.42 

Traveling Expenses 6,390.22 

College Headquarters: 

^4 P'04 -^O 


Heat, Light, Gas and Water 612.90 

Taxes 1,176.22 

Insurance 82.16 3,452.66 

Loss on Sale of Investments, General Fund 1,200,71 

Depreciation on Building, Furniture and Equip- 
ment ._ 1,758.96 

Grant to Commission on Graduate Medical Educa- 
tion 100.00 

1939 Directorj', net 2,524.84 

Postgraduate Courses, net 481.43 

John Phillips Memorial Prize 41.75 

Research Fellowships 2,713.50 

Other Expenses; 


Annals of Internal Medicine. . . 470.46 

Miscellaneous 1,564.06 6,848.07 

Total Expenses $76,575.28 


Net Income for the Year Ended December 31, 1939 
Balance, December 31, 1939 


Endowment Fund 

For the Year Ended December 31, 1939 


Principal Account, January 1, 1939 

Add: 

Life Membership Fees received during 1939 $ 2,350.00 

Transfer of Initiation Fees of New Life Members from General 

Fund 970.00 

Transfer from'General Fund, per resolution of Board of Regents, 

December 17, 1939 29.811.03 


$153,449.87 


30,781.03 

$122,668.84 


S 25,784.59 
$148,453.43 


$ 68,564.25 


33,131.03 

$101,695.28 
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Deduct: 

Loss on Sale of Investments 

Principal Account, December 31, 1939 

Income Account: 

Income from Investments earned during 1939 


Deduct: 

Research Fellowships. S 2,713.50 

John Phillips Memorial Prize 41.75 


E.vcess of E.vpenses over Income, charged to General Fund Operations for 1939 


Par 
Value 
$ 3,000 
5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5.000 

4.000 

5.000 

2.000 

2,000 

20,000 

5,000 

576,000 


Investmunts 


December 31, 1939 


Bonds 


Endowment 

Fund 

Invest- 

ments 


Appalachian Electric Power Co., Deb., 4j^s, 1948 $ 3,105.00 
Carolina Clinchfield & Ohio Ry., 1st & Consol. 

Mort., Series “A,” 6s, 1952 5,413.40 

Florida Power Corp., 1st Mort., Series “C,” 4s, 

1966 4,485.90 

Great Northern Ry., Gen. Mort., Series " B,” 

1952 4,463.45 

Michigan Consolidated Gas, 1st Mort., 4s, 1963 . 5,130.95 

North American Co., Deb., 3J^s, 1949 5,219.52 

Northern States Power Co., 1st & Ref. Mort., 

3}^s, 1967 4,806.25 

Ohio Edison Co., 1st Mort., 4s, 1965 5,287.50 

Ohio Public Service, 1st Mort., 4s, 1962 4,240.75 

Pennsylvania RR, Gen., 4J^s, Series “E,” 1984. 5,013.10 

Port of New York Authority, Interstate Tunnel, 

Series “E,” 4}^s, 1958 2,065.40 

U. S. Treasury, 4s, 1944/54 1,998.13 

U. S. Treasury, 3J4 s, 1945 19,887.50 

Virginia Public Service, 1st & Ref., 5J^s, 1946. . 5,133.65 

Total, Bonds ^6,250.50 


General 

Fund 

Invest- 

ments 


Shares Stocks 


50 American Brake Shoe & Foundry Co., Conv., Pfd. $6,163.60 

50 American Gas & Electric Co., $6.00, Pfd 5,537.25 

50 Atchison, Topeka & Santa Fe, 5%, Pfd i 4,970.75 

20 Central New York Power Corp., 5s, Pfd 1,944.45 

100 Chase National Bank of New York 4,550.00 

100 Commercial Investment Trust Corp., Common. . 5,143.25 

50 Continental Can Co., $4.50, Cum. Pfd 5,125.00 

100 Curtiss-Wright Corp., Class A 2,652.80 

50 E. I. du Pont, 6%, Cum., Deb 6,899.00 

25 Eastman Kodak Co., Common 4,200.38 

75 General Motors Corp., Common 3,594.53 

40 Great Atlantic & Pacific Tea Co., 7%, 1st, Pfd.. 5,133.75 

20 Gulf States Utilities, $6.00, Cum. Pfd 2,245.30 

50 International Harvester, 7%, Pfd 8,169.00 

50 International Nickel Co. of Canada, Ltd., 

Common 2,432.10 

20 J. C. Penne)'' Co 1,375.30 

50 Johns-Manville Corp., Pfd 6,326.10 

40 Monsanto Chemical Co., $4.50, Cum. Pfd., A. . . 4,715.30 

50 Montgomery Ward & Co., Inc., Common 2,594.75 

150 Pacific Gas & Electric Co., 6%, Pfd 4,640.50 

50 Timken Roller Bearing Co 3,407.25 

Total, Stocks $13,294.00 $78,526.36 


Total, Investments $89,544.50 $78^526.36 


4,195.52 
$ 97,499.76 

$ 2,674.33 

2,755.25 

$ 801 


$168,070.86"' 
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MEDICAL PROBLEMS ENCOUNTERED IN 
MILITARY SERVICE 

By Charles C. Hillman, B.S., M.D., F.A.C.P., Colonel, 

Medical Corps, U. S. Army 

In the world about us we now witness millions of people arrayed in bit- 
ter conflict against other millions, defenseless masses dying at the hands of 
ruthless aggressors, and commerce of neutrals as well as belligerents dis- 
rupted. We see peaceful peoples crushed b)”^ the humiliating demands of 
powerful neighbors and their cities leveled by the lightning thrusts of 
mechanized armies. We are confronted with unexpected and powerful 
coalitions, which are prompted solely on principles of expediency and greed. 
With these developments in current history we cannot but ponder over the 
future that fate holds in store for the American people and respond to the 
impulse for preparation against the possibility of an evil day that may befall 
us. 

In contemplation of the duties which the Medical Department must as- 
sume as a component of the military forces of the United States, it has been 
deemed appropriate to review at this time some of the problems that are more 
i^rofessional in character which we as medical officers shall face in the event 
of war. To emphasize the fact that these are not purely academic consid- 
erations but are, on the contrary, very practical matters with rvhich many of 
you may be intimately concerned, permit me to remind you that in case of 
a major mobilization it is estimated that we shall require from 15,000 to 
40,000 commissioned officers in the Medical Department alone. 

During the first phase of the conflict we shall be concerned with the 
mustering of manpower and the collection of thousands of young men from 
diverse localities into reception centers for equipment and training. The 
first effort of the newly mobilized medical officer will be directed to the 
physical examination of recruits and of registrants under the selective serv- 
ice act. No doubt all of you have considered the theoretical advantage of 
sending all the morons and the psychopaths promptly to the front, but un- 

* Read at. the Cleveland Electing of the American College of Physicians, April 1, 1940. 
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fortunately a superior army cannot be moulded from inferior individuals. 
The first call will be for the best of our young manhood, for individuals who 
can withstand the mental as well as the physical strains of war, and for men 
who have the intelligence to perform any of the multitudinous and hazardous 
tasks that may fall to the soldier in the field and during combat. Besides 
selecting men who may be expected to perform the most rigorous duties 
under conditions of adversity, the military surgeon has the equally important 
duty of excluding those of substandard mentality and physique. A weakling 
at the front is worse than useless; besides being of no value himself he will 
often require the time of an able soldier to give him care. Moreover, he 
quickly gravitates into the ranks of the compensable and comes out of the 
war with only a pension to his credit. 

Since it is important for the individual as well as for his associates and 
for the pension rolls to exclude cases of pulmonary tuberculosis from mili- 
tary service, routine chest roentgenograms, or routine skin tests with roent- 
gen-ray examination of positive reactors, will probably be employed to 
eliminate cases of tuberculosis that have not been detected by physical ex- 
amination. Because of the special equipment that will be necessary to 
conduct rapid roentgen-ray surveys and the time required to interpret and 
report the findings, it will be practicable to conduct such general tuberculosis 
surveys only after registrants have been inducted and sent to reception 
centers. Those suffering from the disease will then have to be discharged on 
certificate of disability. It is anticipated that such discharges can be effected 
within periods sufficiently short that liability for the disease and resulting 
compensation claims will not devolve upon the Government. 

In the reception centers to which newly inducted men will be sent fol- 
lowing acceptance by medical examining boards you will be concerned largely 
with the prevention and treatment of the acute infectious diseases. Measles, 
meningitis, influenza, pneumonia, and other air-borne diseases will constitute 
your greatest problem. Since the epidemiological aspects of the situation 
will be discussed by a subsequent speaker, I shall attempt only to review 
briefly the importance of such diseases in unseasoned military personnel and 
some of the features of treatment. 

The records of the World War show that in the American Army at home 
and abroad during the period April 1, 1917, to December 31, 1919, there 
were approximately 100,000 admissions for measles, 750,000 for influenza, 
and 75,000 for pneumonia. Your anxiety is not only over the individual 
case, but it is over the aggregate number of such cases for which you may 
have to care at times under war conditions. You will recall that some of 
these diseases swept through camps at times like hurricanes from the West 
Indies. It was my own experience during the fall of 1918 to witness the 
virtual transformation of a large training camp into an immense field hos- 
pital, with most of the well occupied in caring for the sick. In this camp of 
42,000 men there were during one five-week period 8,984 admissions with 
499 deaths, mostly from influenza and pneumonia. Because of overwork 
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and massive exposure, a large proportion of the medical and nursing staff 
was involved. Under such conditions one will readily understand that 
modern hospital care, with adequate nursing attention and ideal therapeutic 
management, is beyond reach. In this instance even the matter of embalm- 
ing the dead became a serious problem. Hundreds of oxygen tents cannot 
be produced overnight. Even the typing of sputum and the administration 
of serum to all to whom it may advantageously be given will be difficult. It 
is under such extreme conditions that sulfapyridine and related remedies will 
reach their zenith of usefulness. 

Military medicine is fortunate in the development of the sulfanilamide 
group of synthetic drugs. Their non-deteriorating qualities, small bulk, and 
wide application give them an unusual adaptation to military use. Another 
notable advance in military medicine has been accomplished in the lyophiliza- 
tion of therapeutic sera. The ability of such sera to maintain their potency 
over protracted periods of time has made it practicable, upon the threat of 
hostilities, to produce large supplies and to hold them in storage for emer- 
gencies. 

It is interesting to compare the mortality rate of World War pneumonia 
with that of today. The average death rate for all pneumonias during the 
war period was approximately 24 per cent. In the American Army during 
the five-year period 1935 to 1939 it was 5.6 per cent. Since October 1, 1939, 
there has been a total of 1222 cases of pneumonia in the Army and in the 
Civilian Conservation Corps. Only 19 of these have terminated fatally, 
giving a mortality rate slightly under 1.6 per cent. Although it is realized 
that the pneumonia of 1918 was much more virulent than that of today, the 
marked reduction in mortality must be attributed in considerable part to im- 
provements in the therapy of pneumonia. From this we may reasonably 
anticipate that the high mortality rate of 1918 will not attend future respira- 
tory pandemics. 

Before leaving the subject of respiratory diseases, it may not be inap- 
propriate to recall the well known fact that early diagnosis, bed rest, and 
generous intake of warm nourishing liquids will be determining factors in 
carrying many through their influenzas and milder respiratory infections 
without secondary pneumonias; also, that careful sterilization of eating 
utensils and the use of cubicles improvised with sheets or shelter halves will 
greatly reduce complicating cross infections. 

Another problem not so spectacular but none the less important will be 
that of venereal disease. It is reported that during the first World War 
there were 400,000 cases in the British forces in France. There were 340,- 
000 reported cases in the American Army. To state it differently, one man 
in every eleven acquired syphilis, gonorrhea, or chancroidal infection. 

Suppression of venereal disease is difficult because it is concerned with 
one of man’s most primitive biological urges. The situation is ordinarily 
approached along three lines, viz., educational, prophylactic, and punitive. 
Educational activities include not only the enlisted grades but also officer 
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personnel, in order that both may be made cognizant of the serious nature 
of venereal infections. Line officers should be impressed early in their 
careers with the importance of these diseases as causes of high nonetfective 
rates and permanent disabilities ; also, with the fact that in any organization 
a high venereal rate usually reflects an underlying condition of administrative 
and disciplinary inefficiency. Realizing that educational measures are only 
partially effective, provision has been made for individual mechanical and 
chemical prophylaxis. The Medical Department maintains prophylactic sta- 
tions at all military hospitals, and at other convenient points on posts and in 
nearby cities, for those who will avail themselves of cleansing measures and 
chemical prophylaxis following intercourse. 

Punitive measures aside from loss of pay while away from duty because 
of venereal disease are less in vogue than formerly. While severe penalties, 
such as confinement and extended loss of pay, had a deterrent influence on 
promiscuous sexual exposure, such measures undoubtedly drove many in- 
fected individuals into the hands of charlatans and patent medicine vendors. 
Army Regulations at present permit trial by court martial only for those 
who having acquired venereal disease fail to report for treatment. It is be- 
lieved that under these regulations early treatment will be the rule and many 
will be spared the devastating results of neglected gonorrheal and syphilitic 
infections. 

An important element in the control of venereal disease is the codpera- 
tion of local police and health officials in extra-cantonment areas. With a 
frank yet diplomatic approach, much can be accomplished through these 
agencies. We are also assisted in the matter of extracantonment sanitation 
by the United States Public Health Service. During the World War, 
officers of this national agency rendered valuable aid as consultants on local 
health problems, in coordinating civilian police and health activities, and in 
crystallizing public sentiment toward supporting these organizations. Such 
assistance is now being rendered in cooperation with state and local author- 
ities in southern training areas, and plans have been formulated whereby 
general assistance in extracantonment sanitation will be given by the Public 
Health Service in time of national emergency. 

The problems that have been discussed up to this point have concerned 
activities largely in home territory. Aside from the number of men in- 
volved and the speed with which work must be accomplished, the medical 
situations are those which have their counterpart in civil practice. More- 
over, plans for their accomplishment can be formulated quite accurately in 
times of peace. When one attempts to envisage the medical service in the 
zone of combat, it is vastly different. As there are new styles in the peace- 
ful arts, so are there new fashions in the arts of war. Stable warfare has 
become more stabilized and mobile warfare more rapid than ever before in 
its movement. Whether we shall face a Maginot or a Siegfried line, or en- 
counter a blitzkrieg as exemplified by the German advance on Poland, we 
cannot forecast. We may be sure, however, that wherever the conflict and 
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whatever its character, we shall find it necessary to adapt our medical activ- 
ities more closely to the teamwork of the military machine in attaining its 
assigned objectives. The farther we advance toward the front the more 
certainly, and possibly the more painfully, will this be true. Our efforts will 
be directed largely on the hypothesis of rendering the most aid to the greatest 
number, always with success against the enemy the foremost consideration. 
Priority will necessarily be given to the movement of troops and artillery, 
and to the transportation of ammunition and other combat supplies. Medi- 
cal apparatus will have to be curtailed accordingly. Only the most compact 
and essential equipment will be available. The practice of medicine and 
surgery will necessarily be adapted to the altered circumstances, and the suc- 
cess of the medical officer will depend greatly on his ability to learn a technic 
which will fit the occasion. In the American Expeditionary Force in France, 
many eminent surgeons failed to achieve success because of their inability 
to function with sufficient rapidity in times of stress and to adapt their 
methods to the limited equipment and restricted environment necessitated by 
the military situation. 

In the theatre of operations the medical officer will continue to encounter 
infectious diseases and ordinary surgical problems, but in addition he will 
have to deal with battle casualties and possibly diseases peculiar to trench 
warfare. It should be borne in mind that your obligation to the wounded 
soldier will begin long before you will have had an opportunity to evaluate 
your personal reactions to shrapnel and machine gun fire. Your respon- 
sibility will begin -with the training of Medical Department enlisted men in 
the rudiments of surgical technic, the application of dressings, the arrest of 
hemorrhage, the splinting of fractures, and the movement of the wounded 
without further injury or aggravation of their shock. It is only with great 
effort that the first-aid man can be trained to give the same meticulous care 
on the battlefield that he would give a similar case in the atmosphere of an 
operating room. Among all types of battle casualties, none will suffer more 
from unskilled first aid than will compound fractures of the long bones. 
Early splinting .is to be considered a life-saving measure. On the other 
hand, the unnecessary movement of unsplinted fractures, with resulting 
secondary laceration of the soft tissues, hemorrhage, and increased shock, 
must be bitterly condemned. 

War wounds, inflicted as they are through soiled clothing and equipment 
and unwashed skin, are contaminated wounds. Many will develop serious 
complicating infections. Ordinary pyogenic organisms, tetanus, and the 
gas-producing anaerobes will be the chief offenders. Early debridement 
and immobilization will be considered just as essential as they were in the 
closing days of the World War. Irrigation with Dakin’s solution and other 
chlorine antiseptics will no doubt be used, but less extensively than formerly. 
In the treatment of gunshot wounds, as in the management of respirator}" 
infections, great dependence will be placed on the sulfanilamide group of 
drugs, with the difference, however, that here they will be used for their 
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prophylactic as well as their curative value. The success that has attended 
primary closure of badly contaminated compound fractures after debride- 
ment and topical application of sulfanilamide crystals offers great encourage- 
ment for the similar treatment of war wounds. This method .of treatment 
may also prove to be the ideal one for perfringens and other gas-producing 
infections. Antitoxin and roentgen therapy, now used extensively against 
these infections in civil practice, are not ideal therapeutic agents for use on 
the battlefield. 

Against tetanus outstanding progress has been made since the World 
War. Discussion of the subject will be left, however, to an eminent worker 
in that field, who will address you within the hour. 

The use of transfusions in the treatment of battle casualties is another 
matter that occupies the thought of military surgeons. I'he practicability 
of blood banks in civil practice is ivell established, but to supply blood for 
transfusion purposes in evacuation and surgical hospitals, and other medical 
installations near the front lines, is a very difficult undertaking. The great 
problems in military practice are those of preservation and transportation. 
Special thought is now being given to the matter of individual containers, 
portable refrigerators, and airplane transport, by means of which blood can 
be carried to the combat area in usable condition and administered in the 
minimum time. The practicability of utilizing blood from civilian sources 
will depend largely on the geographical location of the scene of hostilities. 
Any comprehensive plan for the use of whole blood in the combat zone will 
necessitate typing of all military personnel and recording the blood types on 
their respective identification tags. 

The Geneva Protocol of 1925 prohibiting the use of asphyxiating and 
poisonous gases has apparently been observed by all belligerents in the 
present conflict. Whether its observance is prompted as a matter of honor 
or by fear of reprisals is immaterial, the possibility of chemical warfare must 
always be considered. In view of this possibility, research looking to the 
development of effective treatment against chemical agents is constantly in 
progress. In the treatment of pulmonary irritants it is believed that helium- 
oxygen mixtures will find valuable application. 

Psychological emergencies, vitamin deficiencies, trench feet, trench fever, 
nephritis, stomatitis, pediculosis, and scabies may contribute to morbidity 
rates. Diseases endemic in the war zone will appear. In the tropical and 
subtropical states of the American continent malaria and other tropical dis- 
eases will be met. Notwithstanding the highly efficient sanitary organiza- 
tion that has been built up in the Canal Zone, malaria still constitutes a major 
niedical problem. Yellow fever might again be a menace in time of war. 
In the unexpected event of hostilities in our western United States, Roclc)’^ 
Mountain spotted fever, tularemia, and relapsing fever would be encount- 
ered, and should we have to meet an enemy on our southern border typhus 
would be a disease with which we would have to reckon. 
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The present war in Europe has been called a war of miscalculation. The 
same may be said of every war. In the Spanish-American War typhoid 
fever proved to be the enemy which wrought the greatest havoc. In the 
World War influenza appeared as the hidden foe in our midst. In the fu- 
ture, new conditions of warfare, new weapons, and unusual diseases will 
throw unexpected responsibilities upon the Medical Department. The man- 
agement of these new situations will tax our resources to the utmost and we 
shall undoubtedly find as we have found in the past that our greatest trouble 
will not be in a lack of medical knowledge but, instead, it will lie in the dif- 
ficulty of applying common, well-known principles of medical practice to the 
abnormal demands of war. 



DEVELOPMENTS IN AVIATION MEDICINE* 

By Harry G. Armstrong, Capt. M. C., U. S, Army 

A HIGHLY specialized field of medical science may normally develop in 
two directions, either by increasing the information available in its own par- 
ticular field or by broadening its scope. As a result of the tremendous 
growth of the aviation industry in this country during the past few years 
aviation medicine has shown a marked development in both of these direc- 
tions which has not only brought it into a position of prominence as a medical 
specialty but has made it a matter of interest and importance to the general 
medical profession as well. 

Aviation medicine may be defined as that branch of medical science which 
has to do with the selection, maintenance, and treatment of those who 
The first medical studies in aviation date back to 1783 when, for the first 
time, both experimental animals and human subjects were sent aloft in smoke 
filled balloons to determine the effect of flight on the living organism. Two 
years later, in 1785, the American physician. Dr. John Jefferies of Boston, 
flew over the English Channel from England to France during which he 
made notable observations of the aerial environment. Subsequent to the 
flight of Dr. Jefferies the advances in aviation medicine have been largely 
confined to three rather sharply defined periods of time. 

The first of these occurred between 1875 and 1878 and was the result 
of the work of Paul Bert, the brilliant French physiologist. Bert became 
interested in the effect of flight after having read accounts of the strange 
symptoms suffered by Glaisher and Coxwell during a series of high altitude 
balloon ascents. The results of Bert’s studies were published in 1878 in a 
volume of some 1100 pages and it is astounding the amount of original data 
which he presented at that time. Bert’s work was of interest not only to 
aviation but to general medicine as well, for it included much of our funda- 
mental knowledge concerning gaseous exchanges in the body, caisson disease, 
and other related phenomena. 

The second period of great advance in aviation medicine came about 
directly as a result of World War I. At the end of the first year of that 
conflict some startling statistics were revealed. They showed that of every 
100 pilots killed during that period 2 died as the result of enemy action, 8 
from defective equipment, and 90 from defects in the pilots themselves. In 
some instances 50 per cent of the students developed neuroses in training be- 
fore ever becoming graduate pilots. It was also noted that there were whole 
hospital wards full of trained fliers who were uninjured, suffering from no 
known malady, yet completely incapacitated for flying duty. These unusual 
circumstances immediately attracted the attention of the best medical minds 

* Read at the Cleveland meeting of the American College of Physicians, .A.pril 1, 1940. 
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in each of the combatant countries engaged in the war and a great amount 
of medical research was devoted to these problems during the remainder of 
that conflict. The tremendous advances made in aviation medicine during 
the World War I period will not be recounted here except to mention that it 
emerged in this country as a recognized specialty in military medicine and 
that a postgraduate school of training for flight surgeons was established 
as a permanent part of our Army medical education system. 

The third and final period of great advance in aviation medicine began 
in 1926 and has persisted up to the present time. In 1926 the Bureau of Air 
Commerce of the Department of Commerce was established for the control 
of civil aviation and later supplanted by the Civil Aeronautics Authority. 
The medical section of these agencies grew rapidly as civil aviation expanded 
and at the present time requires the services of approximately 700 civil 
physicians. In addition most of the major airlines have established their 
own medical departments and hence created many openings for other quali- 
fied civil physicians since it is forbidden that one physician serve both the 
Authority and another civil agency. Thus since 1926, when aviation medi- 
cine was confined to the military services and non-existent in civil aviation 
the situation has changed to the extent that civil flight surgeons now out- 
number those in the Army Air Corps by a ratio of approximately 4 to 1. 
Although the total number of qualified flight surgeons in this country is 
relatively small, there is a most unusual seriousness of purpose among them 
as evidenced by the fact that they have their own medical association, publish 
and read their own medical journal, and attend their own annual medical 
convention. 

Thus far the development of aviation medicine has been outlined only in 
so far as it is practiced as a specialty. It remains to show its development as 
a field of interest and importance to other special fields of medicine and to 
medicine as a whole. In order to accomplish this it is but necessary to point 
out that civil flight surgeons are not officially responsible for the clinical care 
of pilots under their supervision nor do they have any direct contact with 
those who travel by air. Hence, all clinical matters concerning those who 
fly are a responsibility of the general medical profession. To the unin- 
formed it may appear that there is an insignificant number of these in- 
dividuals or that they present no usual problems. Neither of these assump- 
tions is true as can be shown by the following considerations. 

In this country today there are over 31,000 licensed airplane pilots and 
15,000 more are now in the process of being trained. The licenses of these 
individuals, and in many instances their livelihood, depend on the proper 
maintenance of their mental and physical health under the supervision of the 
family physician. In aviation the term physical fitness has a special sig- 
nificance. Naturally health is included in its general meaning but is by no 
means synonymous with it. Perhaps this last statement can best be em- 
phasized by pointing out that a candidate for an air transport pilot’s rating 
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may be free from all acute disease processes, have no obvious gross physical 
defects, be capable of engaging in most other occupations, and yet have over 
100 disqualifying defects for flying. While it is true that many of these so 
called defects have no great clinical significance they have been found im- 
portant in aviation and must be taken into consideration in any program of 
medical care if that program is to be a success. 

In addition to the clinical care of pilots the general medical profession is 
also responsible for all medical matters with reference to civil air passengers. 
Altogether last year in scheduled and unscheduled passenger operations over 
3,000,000 passengers were carried aloft into an unnatural environment. 
This is not to imply that modern air transportation is dangerous to life for 
it is not. It does mean, however, that our people are becoming air minded 
and are being exposed to new unnatural conditions, however subtle, that 
may affect them adversely under certain circumstances. The coming mag- 
nitude of this problem is almost unpredictable. In a recent comprehensive 
survey the American Institute of Public Opinion found that 42 per cent of 
the population of this country expressed a desire to learn to fly. That per 
cent amounts to 50,400,000 people. By no means is it intimated that all of 
these people are actually going to learn to fly but some of them are and many 
more will fly as passengers. Among both of these groups there are many 
who will be in need of medical service and guidance. 

What are the medical requirements for a private pilot’s license, a com- 
mercial pilot’s license, an airline pilot’s license? What effect does flight 
have on damaged hearts, on pulmonary disorders and on gastrointestinal 
disturbances? Are common colds, middle ear infections, or infected sinuses 
contraindications to flight. Should infants and the aged travel by air? Is 
flying safe and if so, as compared to what? What is airsickness, aero-otitis 
media, aeroembolism and other diseases peculiar to flight and under what 
conditions do these diseases develop and why ? These are the questions that 
are being asked of the general medical profession today and those who are 
intelligent enough to ask are entitled to receive an intelligent answer. Espe- 
cially is this so in the case of invalids or those seriously ill patients being 
transported by air as emergencies to take advantage of unusual skill or 
equipment at some distant point. In these instances the question of air 
transportation is often vital. 

I especially wish to refer to the eight or ten million young men and boys 
who sincerely want to take up aviation as a career of whom probably only 
1 to 2 per cent can ever qualify. It has been our experience that most of 
these young men consult their family physicians before appearing for their 
official flying examinations to determine whether or not they are physically 
fE to fly or to institute remedial measures for any correctable defects whicla 
they may have. In the past this procedure, unless the candidate happened 
to be fully qualified for flying training, has usually led to a long chain of 
most unfortunate circumstances due to the average physician’s complete lack 
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of understanding of the physical and mental requirements for aviation. As 
mentioned above good health and fitness for flying are not synonymous. 
As a consequence a good clinical examination is not necessarily a good avia- 
tion examination and the former is never adequate. Based on a clinical 
examination alone man)’^ a young man has been assured by his family phy- 
sician of his physical excellence, has spent much time and money preparing 
for a career in aviation, and then failed his official examination for flying. 
This invariably leads to a recitation the candidate of his examination by 
the family physician, the wasted time and money to which he has been sub- 
jected, and invariably an accusation of incompetence against the official 
examiner. The latter in defending his action can leave no other conclusion 
in the mind of the candidate but that it was the family physician who was at 
fault. 

There is yet one final reason why the general medical profession should 
interest itself in aviation medicine and this pertains to considerations of na- 
tional defense. All of the major conflicts since World War I have demon- 
strated the fact that the air arm is not only the first to be engaged but that it 
is likel)’^ to be the deciding factor in any struggle. This means that the air 
arm must be at full strength in men and materials at the beginning of hos- 
tilities and remain so until hostilities have ceased. While the difficulties of 
mass production of aircraft is generally known, few persons realize that the 
mass training of pilots is even a more difficult one. It must also be remem- 
bered that the initiation of pilot selection and training must await the or- 
ganization and training of properly qualified medical personnel. If this vital 
function is to be properly performed, the necessary number of civil physi- 
cians must be selected, organized, and trained before an emergency exists. 
For this reason alone, if for no other, the general medical profession must 
familiarize itself with the fundamental principles of aviation medicine to the 
extent that is necessary for our national defense. 

Means for accomplishing this are provided by the Army Medical Depart- 
ment through courses of instruction to medical reserve officers and medical 
officers of the National Guard at the Army Air Corps’ School of Aviation 
Medicine at Randolph Field, Texas. Evidence that this course is popular 
with eligible officers and that our military problem in this respect is being 
met is indicated by the fact that over 300 officers have already graduated 
from this school and about 600 more are currently under instruction. 

In civil life, on the other hand, the recent great expansion of the aviation 
industr}’- has created a need which our medical schools have as yet made no 
organized attempt to meet. In this respect they have lagged behind most 
of the medical schools of Europe and especially those of Germany where, for 
the past two years, aviation medicine has been taught to every student as a 
regular part of his medical education. The growing need and the growing 
demand for such instruction in this country have, however, not been entirel}* 
without results. The first step in this direction has already been taken by 
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the George Washington University School of Medicine which presented 
a postgraduate course in aviation ophthalmology and aviation medicine in 
April of this year, and at least two undergraduate schools have recently intro- 
duced lectures in this subject to their junior and senior classes. 

With this encouraging beginning it does not seem unreasonable to as- 
sume that all of our undergraduate medical schools will eventually provide 
their students with regular courses of instruction and that other postgrad- 
uate courses in aviation medicine will be presented as rapidly as conditions 
permit. 


HIGH ATMOSPHERIC PRESSURES; PHYSIOLOGICAL 
EFFECTS OF INCREASED AND DECREASED 
PRESSURE; APPLICATION OF THESE 
FINDINGS TO CLINICAL 
MEDICINE 


By A. R. Behnke, Lieutenant, Medical Corps, U. S. N. 

The present discussion concerns the effect of wide variations in at- 
mospheric pressure on individuals whose usual environment has been com- 
pletely altered by temporary existence in a pressure chamber, diving suit, or 
at high altitudes. 

While these observations may be interesting primarily to workers in 
experimental medicine as general biological phenomena, certain physiological 
principles underlying the environment of the aviator and deep sea diver will 
be of value to physicians interested in inhalation therapy and in the utilization 
of pressure chambers for diagnostic and therapeutic purposes. 

Primary Pressure Phenomena in Relation to the Paraneisal Sinuses and 
the Ear. A consideration of pressui'e makes necessary the distinction be- 
tween the manifestations of pressure per se, and the disturbances in gaseous 
equilibria in the body incident to pressure variations. Apart from disturb- 
ances in gaseous equilibria, pressure as an ecologic factor can be reduced to 
one-fifth of an atmosphere or increased to 15 atmospheres without demon- 
strable physiological effect provided that equalization of pressure takes place 
in the air spaces of the ear and sinuses. If, for example, the sinus and 
auditory tube passages are patent, the body can be subjected first to a sea 
water depth of 500 feet or a pressure of 240 pounds per square inch and 
then to an altitude of 38,000 feet equivalent to a pressure of 3 pounds per 
square inch without demonstrable injury. 

If, on the other hand, the openings of air spaces in the ear and sinuses 
are occluded, then slight pressure variations in the range of 1 or 2 pounds 
(50 to 100 mm.) per square inch elicit painful response and induce con- 
gestion, edema, and hemorrhage in the affected tissues. 

The manner in which pain is elicited may be surmised from the diagram 
in figure 1 which represents the body as a mass of protoplasm consisting 
of 70 per cent fluids and 15 per cent fat, and almost completely enveloping 
numerous cavities. If this body is subjected to increased pressure, every 
air pocket present from the smallest ethmoid cell to the air cells in the tip 
of the mastoid process receives air, provided that the ostia of these spaces 
are open. If under the same conditions the ostia are occluded, the pressure 
within the pneumatic space tends to remain constant while the increased 

* Read at the Cleveland meeting of the American College of Physicians, April 1, 1940. 

The contents of this paper are not to be construed as an official expression of the N’a\-y 
Department. 
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pressure force acting on the body mass and circulating blood puts tension on 
the cells of the lining membrane and serves to dilate blood vessels in tissue 
surrounding the occluded space. With reference to the sinuses it is con- 



Fig. 1. Diagram to illustrate the effects of pressure on the body showing equalized 
pressure on the tympanic membrane and in a sinus space, and congestion and hemorrhage into 
a sinus space when the opening into the sinus is blocked preventing equalization of pressure. 

ceivable that the congested and hemorrhagic epithelium and tunica propria 
tend to separate from the bony wall and to evaginate into the space of lower 
pressure. Pain located in and around the involved area is the concomitant 
symptom of the pressure force created by difference of pressure between the 
lining membrane and the adjacent air medium. 

With reference to the ear, prior to the onset of pain as the differential 
pressure is increased, the blood ve.ssels best observed within the tympanic 
membrane in the area of the short handle of the malleus, are seen to dilate 
presenting the appearance of a radiating network. Further increase in pres- 
sure ruptures vessels and elicits a painful response felt within the ear and 
over the mastoid area. The tympanic membrane is ruptured in the range of 
pressure between 5 and 10 pounds (250 to 500 mm.) per square inch. 

The most important factor preventing accommodation to increased pres- 
sure and one to which individuals are predisposed, is acute or chronic upper 
respiratory tract infection. 

The prevalence, for example, of complete or partial blockage of one or 
both auditory tubes is shown by the fact that out of two thousand qualified 
submarine personnel, 10 to 15 per cent were unable to tolerate pressure in 
excess of 5 or more pounds per square inch. Similar tests indicate that 
among the civilian population this percentage may run as high as fifty. 

The Pressure Chamber as a Therapeutic Appliance. Utilization of pres- 
sure chambers in the submarine service makes possible a convenient method 
for diagnosis of congestion around the ostia and within the auditory tube 
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and sinus meatus. It serves also as a rapid, presumptive test of physical fit- 
ness, since individuals able to accommodate to pressure increases at the rate 
of 30 pounds per minute are usually free from infection of the nasopharynx. 
Deviations from this standard rate of pressure accommodation are usually in 
proportion to the severity of the disease process. 

As an appliance for bringing about ventilation and drainage of ear, sinus, 
and pulmonary air spaces, the utilization of a pressure chamber is physiologi- 
cally sound, but the therapeutic value may be limited by the consideration 
that immunologic factors appear to be of prime importance in the healing of 
pulmonary and sinus membranes rather than the mechanical factor of 
drainage. 

In civilian life small pressure chambers might be utilized by the otolaryn- 
gologist and bronchoscopist for diagnostic and therapeutic purposes. Un- 
doubtedly severe trauma has been inflicted on membranes by the use of 
suction apparatus. Suction applied to occluded sinuses in which the pres- 
sure is already decreased as a result of partial oxygen absorption, may induce 
drainage only at the expense of the epithelial membrane which becomes con- 
gested and hemorrhagic. 

The application of positive pressure up to 10 pounds (500 mm.) per 
square inch in a chamber followed by subsequent release of pressure provides 
effective ventilation and drainage with minimum trauma. 

Therapeutic appliances operating on the principle of alternate pressure 
fluctuations are the Drinker respirator, and various types of equipment de- 
signed to increase circulation in the extremities. It is not clear, however, 
that blood flow is increased in an extremity subjected to negative and posi- 
tive pressure. It appears more likely that the term applied by Herrmann, 

" passive vascular exercise,” describes the functional adjustment incident to 
compression and decompression, consisting essentially of a proportionately 
greater distribution of blood to the cutaneous area without significantly 
increasing blood flow to the extremity as a whole. 

Effect Of Pressure Variations on Hearing. The problem of impair- 
ment of hearing as a result of pressure variations has received considerable 
attention in aviation medicine. We have observed that pressure trauma to 
the tympanic membrane, beginning with congestion and terminating in 
hemorrhage and perforation of the drum, is quickly repaired without perma- 
nent loss in auditory acuity. 

Audiograms obtained on 19 deep sea divers subjected to pressure trauma 
over a period from 5 to 15 years shoAV some loss in auditory acuity in the 
range of 4096 double vibrations. This impairment, however, does not 
affect hearing for spoken voice, and may reasonably be attributed to a de- 
generation of nerve elements in the cochlea, brought about by noise,^ or in- 
cident to age. 
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Part II. Effects of Pressure in Relation to Disturbances in 
Gaseous Equilibria in the Body 

The more important physiological phenomena incident to barometric 
pressure manipulation are related to the property possessed by gases of dif- 
fusing into the body when the atmospheric pressure is increased, and to the 
difficulty in their removal when the pressure is subsequently lowered. 

Nitrogen Absorption and Elimination Curve. The manner in which 
atmospheric nitrogen diffuses into or from the body by means of the cir- 
culating blood when the air pressure fluctuates, is indicated by the graph in 
figure 2. Since the body solvents for nitrogen are fluid and lipid constit- 



Fig. 2. Solid line shows nitrogen elimination from a young, lean man weighing about 
60 kilograms. The nitrogen in the body is soluble in fat and fluids. The elimination or ab- 
sorption of this nitrogen with changes in barometric pressure is represented by the hypo- 
thetical, broken-line curves on the graph. (Reproduced from the Am. Jr. Physiol., 1935, 
cxiv, 138.) 

uents of tissues, and hemoglobin, hypothetical curves “ B ” and “ C ” of 
figure 2 indicate probable rates of nitrogen absorption or elimination from 
these materials. The quantity of nitrogen diffusing into the body is there- 
fore a function of body weight, and since the fat-water solubility ratio of 
nitrogen is about 5 to 1, the volume of nitrogen absorbed reflects the fat 
content. 

We “ have made approximations of the fat content of the dog’s body by 
measuring the volume of nitrogen eliminated during the respiration of oxy- 
gen. A knowledge of the solubility coefficients of nitrogen in water and fat 
and the determination or estimation of the water content allow the com- 
putation of the amount of body fat. 

Helium has a fat- water solubility ratio of 1.7 to 1 or approximately one- 
third the rate for nitrogen.® While the helium absorption curve, figure 3, 
is similar in shape to the curve for nitrogen, the helium content of the body 
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is about 45 per cent of the nitrogen content, and the elimination rate of 
helium is about twice the rate for nitrogen. 

Exercise increases the rate of gas elimination, but the value of exercise is 
chiefly during the first 30 minutes, when the inert gas is dififusing from bod}’^ 



Fig. 3. Curve showing helium elimination from a j'oung, lean man weighing 74 kilo- 
grams. Subject was previously exposed three and one-half hours to an atmosphere con- 
taining about 75 per cent helium. (Reproduced from the U. S. Nav. Med. Bull., 1938, xxxvi, 
542. 

fluids. Exercise does not greatly influence the elimination of inert gas from 
the fat depots of the body. 

Circulatory Efficiency in Relation to Rate of Gas Elimination from Tis- 
sues. The rate of nitrogen removal is a function of cardiac output which 
in turn is related to metabolic mass or surface area. Small mammalian 
species with a comparatively large surface area in proportion to body weight 
eliminate excess nitrogen so rapidly from their tissues that it is difficult to 
produce air embolism in these animals following exposure to high pressures. 
For example, the rate of nitrogen transport in the dog is about double that in 
man. 

Taking these facts into consideration it has been possible to develop an 
exacting test of circulator}’- efficiency by introducing an excess quantit}’- of 
nitrogen into the body tissues during exposure in a high pressure atmosphere 
and then rapidly decreasing the pressure to normal. 

The elimination of the exce§s gas from the tissues without the develop- 
ment of extensive air embolism upon return to normal pressure depends 
primarily upon effective blood flow through the tissues. Both cardiac out- 
put in relation to body weight and the adequacy of collateral circulation are 
the important factors preventing accumulation of air emboli in sufficient 
number to elicit pain in the affected parts. 

Physiological Reactions Associated with the Absorption of Nitrogen. 
Beginning at an absolute pressure of about 4 atmospheres, nitrogen acts as a 
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narcotic to depress neuromuscular activity. At a pressure in excess of 10 
atmospheres, consciousness may be lost. This remarkable property of nitro- 
gen is consistent with the Myer-Overton hypothesis relating narcotic action to 
solubility in lipid substances of the central nervous system. Whether or not 
there is interference with carbon dioxide elimination in the denser atmos- 
phere has not been determined. 

The substitution of helium for nitrogen abolishes the narcotic effects of 
pressure, and an individual bi'eathing a helium-oxygen mixture feels nearly 
as well at a pressure of 16 atmospheres as he does breathing air at normal 
barometric pressure. 

It may be of interest to record that argon, like helium, possesses complete 
chemical inertness but unlike helium, it brings about a neuromuscular im- 
pairment and psychic depression somewhat greater in degree than does 
nitrogen. 

These physiological studies of elementary gases apparently reveal an 
avenue of approach to the fundamental nature of anesthetic activity. Apart 
from the selective solubility of the heavier gases in lipids compared with 
water, the crucial consideration centers around the question of interference 
with oxidative systems in cells by a blanketing effect tending to limit oxygen 
diffusion through the cellular membrane. 

Reactions Associated with High Pressures of Oxygen. Of the gases 
diffusing into the body under increased pressure, oxygen is of greatest im- 
portance. In the Navy, an important advance in the field of diving is the 
employment of oxygen for the prevention and treatment of compressed-air 
illness. During rescue and salvage operations connected with the U.S.S. 
Squalus disaster, the administration of oxygen constituted a life-saving 
measure. Oxygen, however, is toxic at higher pressures, and in the course 
of investigations to ascertain the value of ox)^gen, tolerance studies received 
first consideration. 

At sea-level pressure, the period of time that pure oxygen can be safely 
breathed is a matter of controversy. Although the tolerance of the an- 
oxemic patient may be greater than that of a healthy individual, we find that 
healthy men between the ages of 20 and 40 are able to breathe 99 per cent 
oxygen for periods not in excess of seven hours. During this tolerance 
period, slowing of the pulse rate and pallor are observed. If it is inhaled 
for a period in excess of six or seven hours, there may be a break in com- 
pensation characterized by increased depth of breathing (figure 4) sugges- 
tive of accumulation of carbon dioxide in tissues. When this break in 
compensation takes place the inhibitory action of oxygen on the chemo- 
receptors of the carotid body is replaced by a reaction typical of the stimulat- 
ing effect of carbon dioxide on the respiratory center, a phenomenon of 
which the individual himself maj'^ not be aware. 

Toxic symptoms associated with oxygen breathing and suggesting a 
break in compensation are flushing of the face and nausea. By reason of 
its recurrence when oxygen is breathed at pressures of two and one-half to 
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tliree titniospheics, nausea is I'cp^ardecl hy us as a pathognomonic symptom 
of oxygen toxicity. 

Pure oxygen moreover is a pulmonary irritant and numerous investi- 
gators have described die edema and pneumonia incident to oxygen in- 
halation in tests employing rabbits, dogs, and rats. 



Fig. 4, (A) Amplitude of respiratory excursion after 4 hours of pure oxygen inhalation 

at sea level barometric pressure. (B) Amplitude of respiratory excursion 6 and one-half 
hours from the start of oxygen breathing. 

I desire to stress tlie fact that our tests utilizing 99 per cent oxygen at 
sea level pressure are frequently terminated at the end of six hours by 
the complaint of substernal soreness aggravated by deep inspiration or 
smoking. Although auscultatory and roentgenologic examination reveal 
no positive findings, the .symptom of substernal distress points to the irri- 
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tant property of pure oxygen and indicates pulmonary congestion or cardiac 
vasomotor spasm. 

The cause of the toxic action of oxygen is not known. There is evi- 
dence that the accumulation of carbon dioxide in tissues as a result of dis- 
turbed transport incident to oxygen inhalation plays some role in the etiology 
of oxygen poisoning. In what may be termed the compensatory period, 
symptoms are indicative of stimulation of the sympathetic division of the 
autonomic nervous system. When a break in compensation occurs, the 
symptoms of flushing of the face and nausea in man, and a fall in blood 
pressure in anesthetized dogs suggest the action of a parasympathicomimetic 
drug. The action of a histamine-like substance,® or choline derivative, 
explains many of the toxic symptoms associated with oxygen inhalation 
particularly at the higher pressures. 

With regard to oxygen inhalation at a pressure of 3 atmospheres ^ the 
oxygen taken up by the blood in physical solution is sufficient to meet the 
tissue requirements so that oxyhemoglobin is not reduced. At this pressure 
oxygen can be tolerated for a period of three hours. 

At a pressure of 4 atmospheres ® severe convulsive seizures are observed 
after about 45 minutes of oxygen inhalation. These seizures are similar 
to epileptic convulsions except for greater intensity and longer duration. 
Recovery is apparently complete when air is again breathed. In dogs pro- •' 
longed oxygen breathing leads to a gradual paralysis of respiration. 

In these oxygen studies the importance of diffusion as a property of 
gases is continually manifest. For example, the oxygen content of arterial 
blood drawn from a peripheral vessel is lower than that of blood equilibrated 
with the same oxygen pressure existing in the pulmonary air due in part to 
the diffusion of oxygen into vascular endothelium and adjacent tissue. If 
Exner’s law of diffusion of gases through liquids is applicable to the dif- 
fusion of gases in the body, then the velocity of diffusion is proportional to 
the solubility coefficient and inversely proportional to the square root of the 
density of the gas. Campbell ' has shown that the inhalation of pure oxygen 
at a pressure of one atmosphere raises the pressure of oxygen in certain 
tissues about 30 mm. 

If the oxygen pressure is increased to 4 atmospheres, the quantity of 
oxygen going into physical solution in the tissues is strikingly apparent. 
During a period of oxygen inhalation for 17 minutes an apparent increase 
in oxygen consumption of 159 c.c. per minute or a 55 per cent increase over 
a control period was observed. This increase in oxygen uptake is explained 
on the basis of oxygen going into solution in the tissues; approximately 2.3 
A'olumes per cent dissolve in fluids, and 11.2 volumes per cent dissolve in 
fat for every 760 mm. pressure at a temperature of 38 degrees centigrade. 

Clinically some of these findings are of importance. Pure oxygen be- 
cause of its toxic properties may be regarded as an inhalation drug tolerated 
by healthy men for a period of six hours and associated with symptoms sug- 
gesting stimulation of the autonomic nervous system. It should be realized 
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of course, that lowering the oxygen percentage greatly extends tolerance 
time so that 60 per cent oxygen at sea level pressure can be breathed for 
periods of months. 

The diffusion of oxygen into tissues emphasizes its specific value in the 
treatment of such conditions as acute coronary thrombosis, lessening pain 
and limiting cardiac damage.® The neglect shown in the utilization of 
oxygen in acute coronary heart disease, especially when an individual appears 
to be in shock from anoxia, reflects undoubtedly a lack of familiarity with 
inhalation therapy as an integral part of therapeutic procedure, or perhaps 
a lack of appreciation of the clinical pathology underlying this condition. 

In such conditions as acute pulmonary edema and carbon monoxide 
poisoning where advantage needs to be taken of oxygen in solution, special 
equipment would be necessary to create high pressure atmospheres. 

At 4 atmospheres’ pressure, in view of questionable methods of inducing 
shock therapy in mental patients, as for example, asphyxiation with nitrogen, 
experimental oxygen inhalation to induce seizures appears to be justified. 

Part III. Observations Relating to Nitrogen Bubble Formation 
Following Exposure to High Barometric Pressures 

Of great interest and worthy of more extensive study are the responses 
brought about by the presence of gas bubbles in the blood stream. In no 
other way perhaps, are weaknesses in the circulatory system made more 
apparent than by the presence of small air bubbles. 

In the Navy one of our problems is to protect deep-sea divers from de- 
veloping extensive air embolism following too rapid decompression from 
high pressure atmospheres. Aviators in rapid ascents to high altitudes are 
also exposed to the hazard of air embolism. 

Although bubbles evacuated in the blood of aviators during rapid ascents 
to high altitudes contain high percentages of carbon dioxide, yet it is the 
high partial pressure of nitrogen in the body in relation to the external pres- 
sure that initiates bubble formation giving rise to the depressive fatigue, 
and at times pain incident to high altitude flights. Insofar as the problem 
of bubble formation is concerned, an ascent by an aviator from sea-level 
(1 atmosphere) to an altitude of 33,800 feet (0.25 atm.) is equivalent to 
an ascent by a diver from a depth of 100 feet (4 atmospheres) to the surface 
(1 atm.). 

Bubble formation in divers is a common occurrence following decom- 
pression. In small quantities bubbles produce nothing more than pruritus 
usually more intense in the lobes of the ear and over the chest and abdomen. 
If the skin is chilled, the attendant vasoconstriction and slowed circulation 
enhance the liberation of gas in bubble form. Frequently a transient ab- 
dominal rash is observed which may closely resemble a macular eruption of 
secondary' syphilis. 

I believe that these symptoms are indicative of intravascular rather than 
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cellular or intercellular bubble formation. The disappearance of the skin 
rash, for example, is frequently too rapid to be accounted for by the presence 
of extravascular bubbles. In dogs rapidly decompressed from high pres- 
sures the veins may be filled with gas bubbles, while the lymphatic vessels 
are free from bubbles. Further, the remarkable amelioration of symptoms 
brought about by recompression without residual damage strongly supports 
circulatory impairment as the prime cause of symptoms rather than pres- 
sure on cells exerted by free gas. 

Bubbles when first formed circulate through the whole vascular system 
and accumulate later in the large A'eins. Both pulmonary and peripheral 
capillary beds serve to trap the free gas. In the pulmonary vascular bed 
gas emboli increase resistance to the contractions of the right ventricle. Pul- 
monary gas emboli cause substernal and precordial distress aggravated by 
deep inspiration which elicits the cough reflex. 

The substernal distress appearing several hours after exposure in com- 
pressed air is frequently accompanied by an exhausting fatigue which sug- 
gests an impaired venous return of blood to the right side of the heart. 
The wide dissemination of gas emboli in the pulmonary bed increases subr 
sternal distress and brings about asphyxia by interference with alveolar 
aeration and oxygenation of blood. The descriptive term, “chokes,” has 
been applied by caisson workers to the symptoms induced by pulmonary 
embolism. 

Since impairment of blood flow gives rise to the symptoms of com- 
pressed-air illness, it may be logically inferred that those parts of the body 
affected first by gas emboli would be areas of deficient circulation as the 
region of the joints and certain areas of the spinal cord. This inference 
is verified by our clinical findings. The region of the knee is most frequently 
involved and the sensation of pain is felt in the head of the tibia or the distal 
end of the femur. The term “ bends ” has been applied by divers and 
caisson workers to pains in the extremities. A feeling of stiffness may 
precede the onset of pain. In the extremities areas of previous injury as 
the site of an old fracture may be the first to give rise to pain. While pain 
around the joints usually follows long exposure in compressed air suggesting 
the liberation of free nitrogen gas in vessels within bone marrow, the symp- 
tom also appears after short exposures indicating susceptibility of joints or 
the distal ends of long bones to deprivation of blood supply by gas emboli 
disseminated from the general circulation. 

The area in the spinal cord most frequently affected by embolic ischemia 
is the lower dorsal and upper lumbar portions giving rise to weakness of the 
lower extremities, spastic paraplegia, and genito-urinary impairment. Typi- 
cal of the sudden onset of symptoms referable to the spinal cord is the 
histor}’- of a diver who remained in excellent condition for a period of four 
hours following a long exposure under pressure equivalent to a depth of 60 
feet. No sooner had a notation been made in his record to the effect that 
he appeared to be in excellent health, than it was reported that his legs were 
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numb and unable to support his weight. No other symptoms were present 
and immediate and prolonged recompression brought about complete 
recovery. 

Clinical conditions manifesting symptoms similar to those associated 
with the presence of air emboli in the spinal cord are tabes dorsalis, and 
arteriosclerosis of the terminal aorta involving the lumbar segmental ar- 
teries. Reichert et al.^- described the condition of four patients who ex- 
hibited weakness of the thighs on exertion, not accompanied by pain and as- 
sociated with normal pulsation of the femoral arteries. These patients 
showed, however, extensive calcification of the terminal aorta. Reichert 
confirmed his observations by producing a similar syndrome in dogs fol- 
lowing ligation of the lumbar segmental arteries. 

The effect of interference with the blood supply to tissues by intravas- 
cular bubble formation in young, healthy, vigorous men simulates the symp- 
toms associated with the aged or with individuals afflicted with arteriosclerosis 
or syphilitic arterial disease. 

Fortunately, incipient lesions incident to ischemia induced by gas emboli 
undergo rapid resolution if blood flow is promptly restored by the application 
of adequate recompression. 

In brief, we desire to stress the fact that air embolism following de- 
compression from high pressure atmospheres or decompression from normal 
atmospheric pressure to sub-stratosphere levels, affects most frequently 
areas prone to injury by reason of poor blood supply. The cerebrum, cere- 
bellum, and pons usually escape serious injury even when the emboli are 
widely distributed; i.e., paralysis of cerebral origin is, for example, rare. 
The viscera also do not show residual damage undoubtedly because they 
possess excellent collateral circulation. 

Summary 

1. The physiological effects of increased pressure up to 16 atmospheres 
or pressure decreased to one-fifth atmosphere fall into two groups, (a) 
effects of pressure per se, and (&) phenomena associated with disturbances 
in gaseous equilibria. 

2. The primary pressure effects are observed if auditory tube and sinus 
openings are not patent. Obstruction creates a differential pressure be- 
tween tissues and the adjacent air spaces. Pain is elicited as a diagnostic 
symptom and is associated with congestion and hemorrhage of membranes 
lining the occluded spaces. 

3. Of the gases absorbed under pressure, (a) atmospheric nitrogen 
exerts a narcotic effect, minimized or abolished by the substitution of helium : 
(&) pure oxygen at atmospheric pressure elicits symptoms of bronchial 
irritation or vasomotor spasm if breathed for six or seven hours, and at a 
pressure of four atmospheres induces convulsive seizures followed by ap- 
parently complete recovery. 
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4. Obsei'vatioiis are presented describing the effects of air emboli formed 
following decompression from high pressure atmospheres, the emboli af- 
fecting those parts of the body having poor circulation. 

5. The clinical significance of the data is discussed particularly with 
reference to the use of a pressure chamber for diagnostic purposes, and to 
the value of certain aspects of oxygen therapy. 
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EPIDEMIOLOGY IN THE ARMY * 


By James Stevens Simmons, M.D., Ph.D., S.D., D.P.H., F.A.C.P., 
Lieut. Colonel, Medical Corps, L^. S. Arm}'- 

I. Introduction 

The task of safeguarding the health of the American soldier, especially 
during war, is a responsibility of the entire medical profession of the United 
States. It has always been the policy of our peace-loving nation to maintain 
only a small regular army, capable of rapid expansion during emergencies 
by the addition of civilian soldiers. Likewise, the medical care afforded the 
troops during each of our major wars has been provided largely by the 
mobilized doctors of the country ; and the quality of this service has reflected 
the status of medical development at the time. 

With this responsibility in mind, the present chaotic international situa- 
tion is sufficient to cause the physicians of America to give serious consid- 
eration to the medical problems which will arise should the nation again be 
forced to mobilize. Undoubtedly, one of the most important of these prob- 
lems will be the prevention of communicable diseases, especially the infec- 
tions, which frequently occur among troops in epidemic form. 

In this talk we are concerned primarily with military epidemiology in its 
broader sense. After indicating some of the characteristics of the soldier 
and the dangers to which he may be exposed during peace, mobilization, and 
war, we will consider certain groups of diseases against which he can be pro- 
tected, and others for which effective control methods are still urgently 
needed. 


II. Physical Characteristics of the American Soldier 

At the time of his enlistment the American soldier is a healthy young 
man between 18 and 35 years of age. Because of the physical standards 
required for his selection, he is relatively free from disabling anatomical 
defects and disease. During the World War, when more than 4 million men 
were mobilized, about 92 per cent were white, and the others were either 
colored or natives of our colonial possessions. As the Army is recruited 
from all sections of the country and from every social group, its personnel is 
made up of a mixture of all the races and classes included in our hetero- 
geneous population. The magnitude of the task of protecting the health of 
these individuals can be visualized by reviewing some of the hazards peculiar 
to military life and evaluating the medical facilities now available for meeting 
them. 

* Read at the Cleveland meeting of the American College of Physicians, April 1, 1940. 
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III. The Hazards of Military Life 

These hazards may be conveniently separated into three categories, 
namely: (1) those incident to peacetime service in the Regular Army; (2) 
those which arise during mobilization, and (3) those associated with actual 
warfare. 

(1) Peacetime Service in the Regular Army. The peacetime life of the 
Regular Army soldier probably is as safe, if not safer, than that of his 
brother in civil life. After being carefully selected, he is housed in modern 
barracks, fed a balanced diet of wholesome food, and forced to take adequate 
supervised physical exercise. He is trained in personal hygiene and required 
to carry out its principles. Finally, his health is constantly guarded by medi- 
cal officers, and in case of illness or accident he immediatel}’- receives treat- 
ment in a modern Army hospital. 

During 1938, when there were 182,000 men in the Army, the annual 
rate per 1000 for admissions to sick report was only 542, and the death rate 
was 3.2. These low rates indicate the satisfactory health conditions which 
now exist in the Regular Army. 

(2) The Hazards of Mobilization. When mobilization occurs every 
effort is made to expand and continue the existing medical facilities. How- 
ever, the rapid accumulation of recruits from all parts of the country and 
their concentration in temporary camps introduce new conditions which 
favor the development of such diseases as are transmitted through crowding 
and intimate contact among individuals. These unseasoned young men, 
possessing various degrees of susceptibility to infection, bring with them and 
introduce into the newly congregated groups an infinite assortment of the 
pathogenic organisms indigenous to their home communities. Such ideal 
conditions for herd infection have frequently resulted in epidemics of the dis- 
eases which are transmitted through the exchange of respiratory secretions. 
Naturally, the prevention of such outbreaks is a matter of great military 
importance. 

(3) The Hazards of Actual Warfare. During actual warfare the 
soldier is not only faced with the danger of injury and death due to battle, 
but he continues to be exposed to infectious diseases, some of which may at- 
tack with such epidemic force as to jeopardize the attainment of military 
objectives. As the nature and severity of these infections depend on many 
complex factors, there has been considerable variation in the epidemics asso- 
ciated with our different Avars. Yet, considered as a whole, disease has al- 
ways been a more important factor than injury in the production of war 
casualties. 

IV. Proportion of Casualties Produced by Disease and by 

Battle Injuries 

Beginning with the American Revolution there has been a progressiA^e 
improA'ement in the medical care afforded the sick and AA’^ounded of the 
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United States Army. However, in each of our wars epidemics have oc- 
curred, and the morbidity and mortality rates for disease have been higher 
than those attributed to battle. In the Mexican War (1846-8), for example, 
the disease deaths were seven times as numerous as those due to wounds. 
During the Civil War there were about 6 million admissions for disease, and 
the reported causes of death were : “ unknown,” 24,000 ; “ battle injuries,” 
94,000; and “ disease,” 186,000. This result is not surprising, for at that 
time few of the microscopic agents of disease had been discovered and the 
microbiological sciences were unknown. 

In 1898, when the United States engaged in its brief war with Spain, 
both bacteriology and protozoology were developing rapidly. The micro- 
organisms responsible for a number of specific diseases had been discovered, 
and during that year Shiga incriminated the dysentery bacillus. However, 
the epidemiology of many infections was still imperfectly understood, and 
therefore military hygiene and sanitation were neither well developed nor 
generally appreciated. Again the infections, especially typhoid, caused a 
large proportion of the casualties, and for every man killed in battle seven 
died of disease. 

Two decades later our Army entered the World War better prepared to 
meet the challenge of certain of the infectious diseases. Between April 1917 
and December 1919 about 4 million men were mobilized — a larger army than 
had participated in any previous war in the history of man. In this enor- 
mous force the casualty rates for total diseases were considerably lower than 
in previous wars, there being 50,000 deaths due to battle and 58,000 at- 
tributed to disease. However, the respiratory infections were prevalent, and 
influenza appeared in virulent epidemic form. 

Thus past experience shows that the activities of a military force may be 
seriously hampered by any one of a variety of diseases, and therefore it is 
difficult to predict the specific problems that may arise during a future 
emergency. 


V. The Diseases of Mobilization and War 

In making plans for the future one must consider all the important dis- 
eases that might interfere with the efficiency of troops during either mobiliza- 
tion or war. Naturally, the soldier is subject to most of the infirmities of 
mankind, but because of his age and the manner of his selection, he is less 
susceptible to the so-called endogenous diseases than to those which are exo- 
genous in origin. The latter group includes various conditions associated 
with inanimate agents as, for example, the vitamin deficiencies, which have 
been eliminated during the present century by the application of our modern 
knowledge of nutrition and mess management. Of much greater signifi- 
cance are the specific diseases caused by living agents, many of which have 
ravaged the armies of man since the dawn of history. The scope of our fu- 
ture problems in military epidemiolog)’^ may be visualized by briefly con- 
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sidering certain of these infections grouped loosely according to the methods 
of their transmission. 

(1) Wound Infections. Since the time of Pare, when the wounded re- 
ceived little or no attention except that afforded by their comrades or female 
camp followers, there has been a progressive improvement in the treatment 
of wounds. The development of modern antiseptic surgery has resulted in a 
spectacular decrease in the morbidity and mortality formerly reported for 
wound infections. Nevertheless, such infections will continue to occur, and 
certain types, particularly those due to pyogenic organisms and the Clostridia, 
will always constitute a military hazard. 

At present there is reason to hope that the pyogenic infections may be 
further reduced by the prophylactic use of sulfanilamide or some other 
chemotherapeutic agent; and that the use of tetanus toxoid for active im- 
munization may eliminate certain difficulties inherent in the present method 
of prophylaxis. More satisfactory procedures are still required for the pre- 
vention of gas gangrene and other anaerobic infections of wounds. 

(2) Gastrointestinal Infections. The gastrointestinal diseases, trans- 
mitted through the ingestion of contaminated food or drink, were long con- 
sidered of primary military importance. During past wars many fine armies 
were crippled or destroyed by typhoid, the paratyphoids, dysenteries, and 
cholera. The evolution of methods for providing troops with safe food and 
water caused a material decrease in the enteric diseases, and Russell’s de- 
velopment of an effective vaccine has practically eliminated typhoid from the 
U. S. Army. 

For example, the diarrheal infections, which caused one-fourth of the 
disease casualties of the Civil War, were relatively unimportant during the 
World War, the admissions being only 22 per 1000 and deaths 0.07. 

As to typhoid, Vedder stated that: “ In 1898, during the Spanish Ameri- 
can War the typhoid admission rate was 141 per 1000 and the death rate was 
14. If this experience had been repeated during the World War, there 
would have been 560,000 cases and 56,000 deaths.” In fact, during the 
latter war typhoid caused only 1529 primary admissions. (The admission 
rate was 0.37 and the death rate 0.05 per 1000.) 

(3) Venereal Infections. Increased prevalence of the venereal diseases 
has long been associated with periods of military activity. This has been due 
in part to the fact that young men, whether congregated in barracks or else- 
where, fail to qualify biologically as “ plaster saints,” and in part to the mass 
hysteria with which war usually afflicts both men and women. 

These diseases are of considerable military importance because of the 
disability which they cause and the time lost during treatment. Since the 
American Revolution, the Army has employed various methods in the at- 
tempt to reduce their incidence. These have included : loss of pay during 
hospitalization, trial by court-martial for misconduct, and the compulsory 
use of prophylactic measures. During the World War the admission rate 
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for venereal infections was almost 87 per 1000, or one-tenth of the total 
disease admissions ; and they ranked second only to influenza as a cause of 
lost time. The prophylactic measures now in use are believed to be of defi- 
nite value, but there is need for improvement. 

(4) Respiratory Infections. The most important diseases encountered 
during the last war were those transmitted by personal contact and through 
the inhalation of infected droplets into the respiratory tract. Some of these, 
including influenza, the common cold, the pneumonias, diphtheria, scarlet 
fever, measles, mumps, and meningitis, occurred in epidemic form. 

Three of the respiratory tract diseases, namely, influenza, bronchitis, and 
pneumonia, were responsible for over a million admissions to hospital and 

44.000 deaths. This represented one-third of the total admissions for dis- 
ease and 80 per cent of the disease deaths. Influenza alone caused about 

800.000 admissions and 24,600 deaths. Recent progress made in studies 
dealing with influenza, the common cold, and pneumonia suggests that 
eventually it may be possible to immunize troops against certain of these 
infections. It also seems probable that the use of chemotherapeutic agents 
may cause a reduction in their mortality. 

Diphtheria and scarlet fever are less important as military hazards, and 
specific biologicals are available for their prevention and treatment, but their 
epidemic appearance among troops may give rise to annoying and perplexing 
administrative problems. Similar problems arise with the occurrence of 
measles, of which there were 98,000 cases during the World War, and of 
mumps, which though numerically unimportant ranked third as a cause of 
lost time. The control of meningococcus meningitis, which was relatively 
infrequent but an important cause of death, is not considered satisfactory. 
In fact, it appears that the elaborate meningococcus carrier surveys which 
were conducted during the war may have been useless. The effectiveness 
of vaccination against smallpox is indicated by the fact that during the last 
war the incidence of this disease w'as negligible (0.5 per 1000) and there 
were no deaths. 

(5) Insect-Borne Infections. The insect-borne diseases probably have 
been just as important as the intestinal or respiratory infections in shaping 
the twisted course of human history. Since the earliest times armies operat- 
ing in countries afflicted with endemic malaria, yellow fever, typhus fever, or 
plague have been attacked and crippled by epidemics of these diseases. 

Our World War experience fails to indicate their potential military sig- 
nificance. The admission rate for malarial fevers was 3.7 per 1000, with 
practically no deaths ; there were only two cases of typhus, and both yellow 
fever and plague failed to appear. Unfortunately, this low incidence can- 
not be ascribed to the use of specific control methods, as it was due largel}' 
to chance or the absence of these diseases from the regions occupied. In the 
future we may not be so fortunate and, therefore, better methods should be 
developed for the control of insect-borne diseases in the field. Theoretically 
this is possible, since much information concerning the mechanism of their 
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transmission is now available. Practically it is difficult, because troops 
engaged in field duties have little or no time for insect control, and prophy- 
laxis must depend on methods which protect soldiers against the bites of in- 
fected vectors or the organisms which they transmit. 

In malarious regions troops can be kept on their feet and free from 
clinical malaria by the daily prophylactic use of quinine, but this drug simply 
delays the appearance of the disease during its use and does not prevent 
infection. Atabrin, plasmochin, and other chemicals are now being in- 
vestigated in the search for a better field prophylactic. Since the discovery 
of jungle yellow fever in South America, this disease is again recognized as a 
serious menace to troops, and it is hoped that the vaccine now being tested in 
Brazil and elsewhere will be found to be effective. Various plague vaccines 
have been proposed and tried, but their specific military value has not been 
demonstrated. The delousing of troops, which was employed during the 
World War, is not considered adequate for the prevention of typhus. 
Therefore, the new rickettsia vaccines now being tested are of great interest 
to those concerned with military preventive medicine. 

In concluding this talk it is desired to emphasize the following facts : 

(1) Since the middle of the last century there has been a remarkable 
improvement in the medical care afforded the American soldier, and it is now 
possible to protect him against certain diseases which formerly menaced his 
health and life. 

(2) Beginning with the pioneer discoveries of Pasteur, Koch, and 
Lister, each step in this tedious advance in military medicine has been made 
possible by some new fundamental truth discovered through the painstaking 
efforts of a host of investigators working in the laboratories and hospitals of 
the world. 

(3) There are still many serious diseases against which we are unable 
to protect troops, and the urgent need for effective control methods is a 
challenge not only to the Medical Corps of the Regular Army, but to every 
physician in the United States. 

(4) When one considers the satisfactory results obtained through the 
enormous expenditures so wisely made for the development of more effective 
munitions, and when one realizes that every improvement in disease control 
which we now enjoy is the direct result of scientific investigation, it seems 
obvious that a comprehensive program for research in military preventive 
medicine deserves an important place in our plans for national defense. 



RESULTS OF THE USE OF EXTRACT OF THE 
INTESTINAL MUCOSA IN THE TREAT- 
MENT OF VASOMOTOR RHINITIS * 


By Louis E. Prickman, M.D., F.A.C.P., Harold I. Lillie, M.D., Grace 
M. Roth, Ph.D., and Ralph G. Fleming, M.D., Rochester, Minnesota 

For many years it has been suspected that histamine has a role in the 
allergic reaction. If this is true, a substance having the ability to detoxify 
histamine would seem to have useful therapeutic possibilities in the treatment 
of allergic conditions. An intestinal extract f said to have such detoxifying 
properties against histamine, has been supplied to us for therapeutic trial in 
the treatment of allergic conditions and this paper deals with our preliminary 
clinical observations in the use of this product. 

Only a few of many important experimental and clinical observations 
on the role of histamine in relation to allergy and anaphylaxis and on the 
histamine-detoxifying extract (histaminase) will be referred to in this brief 
report. In 1910, Dale and Laidlaw reported that the injection of a small 
amount of histamine intravenously into a guinea pig would cause symptoms 
and postmortem findings similar to those described by other workers when 
they injected peptone into the circulatory system of a peptone sensitized 
guinea-pig. Lewis and Grant, in 1924, noted that stroking the skin of a 
normal person or especially of one who had factitious urticaria would produce 
a cutaneous response similar to the response to histamine when this substance 
is punctured into the skin. These investigators concluded that injury to 
the skin liberated a chemical substance which had a histamine-like action that 
was responsible for the formation of a wheal by its effect on the vessels and 
nerves. 

Another significant observation was that of Hare who demonstrated, in 
1926. that the reaction of the skin of allergic patients to specific proteins was 
almost identical with the cutaneous response to histamine. These and other 
similar findings suggest that histamine plays some part in conditions of al- 
lergy and anaphylaxis. Also these findings support the views of Lewis and 
Dale each of whom had been led to believe that the allergic reaction was due 
to the interaction of the antigen and antibody in or on the cells and that this 
interaction caused the formation or liberation of either histamine or of a 
histamine-like substance which, in turn, was responsible for the symptoms 
owing to direct action on the cells of the body. The isolation of the H-sub- 
stance from tlie blood of rabbits and its identification as histamine by Code 
and Ing and the subsequent demonstration by Code that histamine is to be 
found in comparatively large quantities during anaphylaxis in certain ani- 

* Submitted for publication February 13, 1939. 

fThe extract used in this study was courteously supplied by the Department of Medical 
Research, Winthrop Cliemical Co. 
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mals support the previous hypotheses that in conditions of anaphylaxis and 
allergy histamine plays an important part. 

In 1929, Best demonstrated the presence of a histamine-inactivating 
material in the lung and in other tissues of the animal body. Further in- 
formation concerning the action, properties and distribution of this substance 
was presented by Best and McHenry in 1930, who then found that in dogs 
the histamine-inactivating material was found in largest amounts in the 
small intestine and kidneys, that a moderate amount was present in the lungs 
and blood and that very little was present in the skeletal muscles, liver and 
spleen. Because this substance seemed to possess many of the characteristics 
of an enzyme. Best and McHenry gave it the name “ histaminase.” This 
substance, they thought, exerted its enzymatic action on the histamine mole- 
cule by rupturing the iminazole ring, thus bringing about a change such as to 
cause the histamine to lose its usual physiologic action. 

In recent years there has been available in Europe a preparation which 
is an intestinal extract and which has properties said to be similar to those of 
the “ histaminase ” of Best and McHenry. Reference to a great number 
and variety of conditions, both allergic and nonallergic which have been 
treated with this substance with startling and almost uniformly good results 
may be found in German literature. Roth and Horton of The Mayo Clinic 
reported on March 3, 1937, very favorable results in the treatment of pa- 
tients hypersensitive to cold with this preparation, and more recently Foshay 
and Hagebusch stated that this substance will lessen materially the severity 
and shorten the duration of serum sickness. 

The use of this intestinal extract therapeutically for vasomotor rhinitis 
was reported first by Adelsberger in October, 1937. He reported very fav- 
orable results in the treatment of a group of 39 allergic patients, eight of 
whom had allergic rhinitis. Five of the latter were cured completely, the 
condition of one patient was improved and two were unable to notice any 
change in their symptoms. Although the substance was used by us occa- 
sionally in the treatment of a number of other allergic conditions, this report 
concerns our experience with its use in the treatment of vasomotor rhinitis 
only. 

Vasomotor rhinitis was chosen for study for several reasons. It is a 
common condition and the nasal membranes could be observed before and 
after the substance was administered. Therefore, this condition gave an 
opportunity for deriving objective as well as subjective evidence of the effect 
of the substance administered. Also, certain cases of vasomotor rhinitis 
are encountered which are due to or are suspected of being due to sensitive- 
ness to food and because the preparation is an intestinal extract, it was felt 
that it might be more effective in cases of allergy to food than in cases of 
allergy caused by inhalants or physical agents. There are many cases of 
vasomotor rhinitis, however, in which it is impossible to prove that allergy 
is an etiologic factor, although in all other respects they appear to be identical 
with allergic rhinitis. We are well aware of the difficulties of drawing con- 
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elusions relative to the effectiveness of any remedy in the treatment of a 
condition such as vasomotor rhinitis or, indeed, of any other allergic con- 
dition. We know full well tliat in such cases spontaneous remissions of 
symptoms occur for no known reason and that there is a tendency for un- 
complicated vasomotor rhinitis to improve over a sufficient period of time. 
Having borne these facts in mind, we feel that the results to be reported are 
at least conservative, if not conclusive. 

Procedure 

The routine procedure consisted of having the patient take orally one 
or two (usually two) tablets of the extract ten minutes before each meal.* 
In cases in which this amount was felt to be ineffective, the dose was raised 
to four tablets before each meal before discontinuing its use altogether. Be- 
cause the supply of material was limited, the administration was not con- 
tinued beyond seven to fourteen days among those patients who failed to be 
relieved by the aforementioned procedure. An attempt has been made to 
keep those patients who were relieved supplied with quantities of the ma- 
terial sufficient to keep them comfortable. 

Twenty-nine patients who had vasomotor rhinitis were observed in this 
study. In 19 of the cases there was sufficient evidence in the results of 
cutaneous tests and in the clinical histories to suggest that the nasal symp- 
toms were aggravated by the ingestion of specific foods. The remaining ten 
patients had vasomotor rhinitis which had been resistant to other forms of 
treatment. Nasal obstruction was constant in 19 cases and intermittent in 
10 cases. Eight patients were males, 21 were females and their ages ranged 
from 10 to 59 years. 

Of the 29 patients, 12 (41.3 per cent) were relieved of the nasal ob- 
struction, watery discharge and sneezing. Of the patients who gained relief, 
a definite improvement in the appearance of the nasal membranes could be 
seen. The condition of four patients (13.7 per cent) apparently was im- 
proved, but not to the extent experienced by the 12 previously mentioned. 
The remaining 13 patients (44.8 per cent) did not receive appreciable relief 
of the nasal symptoms. In certain of the cases in which relief seemed to 
occur at first, subsequent inquiry revealed that, later, benefit failed to be ob- 
tained from the treatment. Failures in tlie use of a remedy are usualty more 
accurately evaluated than degrees of improvement. In these instances, how- 
ever, in which the dosage and duration of administration are not well stand- 
ardized and in which the material administered varies in potency, the evalua- 
tion of results may not be entirely accurate. Before considering the ques- 
tion of variation of the material used, the records of three cases in which 
benefit was derived from the use of this extract will be reviewed. 

♦Each tablet represents five histamine detoxicating units. _ One_ unit represents the 
quantitj' of e.xtract which is capable of detoxicating 1 mg. of histamine in 24 hours at a 
temperature of 37° C. 
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Case Reports 

Case 1. A woman, aged 24 years, complained of symptoms of vasomotor rhinitis 
and mild asthmatic wheezing. She began treatment with the intestinal extract in 
March, 1937. The typical symptoms of vasomotor rhinitis began in 1933 and after a 
study from the point of view of allergy by her home physician, followed by the pre- 
scribing of a dietary regimen which involved a process of elimination of certain food- 
stuffs together with the administration of calcium, her condition improved; but later 
the remedial measures became ineffective. In September, 1936, nasal ionization else- 
where resulted in almost complete relief for 12 weeks. The symptoms gradually re- 
turned to their previous degree of severity and there were never periods longer than 
12 hours during which she was free of symptoms. At that time there did not seem to 
be any relation between the nasal symptoms and ingestion of any special foods. Asth- 
matic wheezing occurred during e.xposure to cold and after moderate e.xercise. 

Physical examination was essentially negative except for bilateral, nasal obstruc- 
tion. The nasal mucous membranes were characteristic of the allergic type. Roent- 
genologic examination of the sinuses showed evidence suggestive of chronic pan- 
sinusitis with thickened membranes, secretion in tbe left antrum and polyps in the 
left side of the nose. Roentgenologic e.xamination of the thorax gave negative results. 
An eosinophilia of 10.5 per cent was present. All cutaneous tests with air-borne 
and food allergens gave negative results. The administration of two tablets of the 
extract ten minutes before each meal brought about remarkable relief after the first 
few days and other types of treatment were not required to keep the patient com- 
fortable, for the period of several months during which we were able to follow her 
case. Relapses occurred when the administration of the preparation was discontinued. 

Case 2. A Jewess, aged 38 years, came to the clinic for the first time in 1933 
and complained of constant nasal obstruction, copious, thick, yellowish, purulent nasal 
discharge, frequent frontal headaches and many attacks of bronchitis associated with 
moderately severe asthma each winter since the age of 18 years. An operation on the 
tonsils had been performed three times. She had had a bilateral external operation on 
the maxillary sinuses in 1926. E.xamination revealed evidence of widespread infec- 
tion of the paranasal sinuses. Allergic studies gave negative results. Local treatment 
to the nasal membranes gave but temporary relief. 

On November 4, 1938, the patient returned and complained that nasal symptoms 
were not relieved but that the bronchitis and asthma had been relieved greatly after 
she had spent the intervening winters in Florida. She had observed that ingestion of 
spaghetti, sago, tapioca, salmon and salted herring would aggravate the nasal obstruc- 
tion and discharge. These foods had been eliminated from her diet. Nasal examina- 
tion revealed that the mucous membranes were full, edematous and pale and that a 
heavy mucoid secretion was present in each nostril. The inferior turbinates were 
hypertrophic and they blocked the' nasal passages. Washings from each maxillary 
sinus did not show evidence of infection. Allergic cutaneous tests for inhalants and 
foods were repeated, but all gave negative results except for a reaction to beef which 
was graded 1 plus. Roentgenologic examination of the thorax gave negative results. 

The patient was given two tablets of the intestinal extract before each meal and 
after the first day “ wonderful ” improvement was noticed. The nasal discharge and 
obstruction had disappeared by the second day of treatment and the patient stated that 
she had not been able to breathe so well in 20 years. On the third day, the examina- 
tion showed that the nasal passages were open, the mucous membranes were less 
edematous than formerly, were dusky in color and the secretions appeared normal. 
She has remained free of symptoms while using the extract. 

Case 3. In January, 1937, a woman, aged 38 years, began treatment with the 
intestinal extract. She had been a patient at the clinic frequently since 1934 for 
treatment of nonseasonal allergic rhinitis and ragweed hay fever. For man}^ years 
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she had complained of nasal obstruction, watery discharge and frequent sneezing, but 
recently these symptoms had become more distressing than formerly. She would 
awaken about four o’clock in the morning and would sneeze for two to three hours. 
Relief was not experienced in different bedrooms, in a pollen-free room or in different 
parts of the United States and Canada, but she was entirely free of symptoms in 
Europe and on board ship. The symptoms returned a few hours after her arrival in 
New York. Ingestion of lettuce, peas and oranges was known to increase the severity 
of the nasal symptoms. Amytal would cause severe itching and generalized hives. 
A carefully controlled diet based on a process of elimination of suspected foodstuffs 
under the supervision of a dietitian and desensitization to pollens had failed to give 
relief. Cutaneous allergic tests for manifestations toward inhalants and foods re- 
vealed many positive results to eacli group. The greatest reactions were obtained by 
testing with ragweed, red root, maple, poplar, whole wheat, crab, lobster, tea, navy 
beans, tomato, turnip, parsnip and lettuce. The administration of three to six tablets 
of the intestinal extract the day before a meal which contained foods known to ag- 
gravate her nasal symptoms never failed to control the distress. When administration 
of the preparation is discontinued the symptoms return. 

Comment 

Certain inconsistencies in the reactions of patients to this material were 
noted almost from the first. Some individuals already referred to seemed 
benefited at first and later did not receive benefit. Other individuals who 
seemed definitely benefited by the extract prepared for oral use, were not 
benefited when given a similar preparation prepared for intramuscular use, 
although Foshay and Hagebusch stated subsequently that they had found the 
latter preparation equally as efficient in relieving serum sickness as the oral 
preparation. This variation in material was apparent to one of the patients 
who was able to distinguish between tablets from different consignments by 
their effect on his symptoms. At our request, Dr. Charles Code at the In- 
stitute for Experimental Medicine tested in vitro one consignment of the ma- 
terial for its histamine-destroying properties and no such effect was found. 
There is, tlien, both experimental and clinical evidence to suggest that a va- 
riation in the potency of the intestinal extract exists and that the results of 
this study and, perhaps, the results of other series of observations should re- 
flect such variations. 

It seems obvious that conclusions may not be drawn at this time from this 
study. Although many of the patients selected for treatment were not bene- 
fited, the relief experienced by other individuals seemed so definite and so 
remarkable that the use and further stud}'' of this product in cases of vaso- 
motor rhinitis and allergic conditions of known or unknown etiology are war- 
ranted. Also, definite evidence is not forthcoming from our studies that 
allergic rhinitis due to ingestion of foods responds better to the administra- 
tion of the extract than does allergic rhinitis due to other causes. We are 
still unable to predict which patients who have vasomotor rhinitis will obtain 
relief from tlie use of this material. The matter of dosage remains un- 
settled. Information is lacking as to how or where the material is absorbed 
from the intestinal tract and the time necessary for its action is not known. 
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Neither is there evidence that the benefit, when it occurs, is attributable to the 
activity or content of an enzyme, although at the present time this hypothesis 
offers the best explanation of the action of the extract. Although the use of 
this intestinal extract in tlie treatment of vasomotor rhinitis seems to have 
definite promise, a more accurate clinical evaluation of this product must 
await additional work which is in progress. 
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CLINICAL DESENSITIZATION TO WHEAT BY USE 
OF AN ACETYLCHOLINE DERIVATIVE* 

By Emmet F. Pearson, F.A.C.P., Springfield, Illinois 

The focal reactions which result in the clinical syndromes of bronchial 
asthma, vasomotor rhinitis, eczema, urticaria and angioneurotic edema occur 
in tissue which is supplied by the cholinergic division of the autonomic ner- 
vous system. The peripheral mechanism which produces these symptoms 
may be initiated or exaggerated by different stimuli such as the antigen- 
antibody reaction of allergy, local irritation, infection, autonomic nervous 
reflex, and emotion or psychogenic stimuli. It is frequently possible to re- 
produce at will the particular symptom to which a hypersensitive individual 
is susceptible by small doses of acetylcholine or its derivatives. Hundreds 
of methods of altering the status quo of the bodily reactions resulting at 
least in temporary alleviation of the above symptoms in a few individuals 
have been reported. The state of local tissue reactivity may also be altered 
in selected individuals and the symptoms controlled by repeated cholinergic 
stimulation. This metliod of therapy is particularly significant because it is 
in accord with the new knowledge of the chemical transmission of nerve 
impulse, a concept which will influence future study of many functional 
disorders. 

In a group of seven patients who were proved to be allergic to the in- 
gestion of wheat, the original symptoms were reproduced by the acetylcholine 
derivative, acetyl-beta methyl choline chloride (mecholyl). This chemical 
was then administered daily for 20 to 60 days in increasing dosage according 
to the tolerance of the individual during a controlled symptom-free period. 
When wheat was readded to the diet of these people, the original symptom 
did not recur and they have remained well or greatly improved under obser- 
vation for one year or longer. In four cases previous attempts to desensitize 
with wheat extract had been unsuccessful and in two, previous treatment 
with repeated injections of histamine had not influenced the course of the 
illness. 

Case Reports 

Case 1. W. A., a ZS-j^ear-old nurse. When first seen on July 5, 1937, she com- 
plained of nasal congestion and blocking, sneezing, severe cough with wheezing; all 
symptoms were of three years’ duration. Examination revealed pale, boggy swelling 
of the nasal mucous membrane and wheezing rales in the chest. Nasal secretion and 
sputum contained chiefly eosinophile cells. Intradermal skin tests for common of- 
fending substances were entirely negative. The S 3 ’mptoms subsided on a milk, egg 
and wheat free diet and did not recur when milk and egg were readded to the diet 
When wheat was added all original symptoms returned within 48 hours and promptly 

* Delivered before the Central Society for Clinical Research, Chicago, November 6, 1938. 

Mecholjd for this work was supplied tlirough the courtesy of the lilerck Laboratories, 
Railway, N. J. 
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subsided when wheat again was withdrawn. Symptoms recurred occasionally during 
the next seven months due to her inability to follow a wheatless diet. IMeanwhile an 
attempt was made to cause her to gain tolerance for wheat by adding it to the diet in 
small increasing quantities. On April 9, 1938, 8 milligrams of mecholyl were given 
by injection. This caused flushing, lacrymation, salivation, blocking of the nose, 
cough, chokiness and wheezing. These symptoms could be stopped within 30 seconds 
by applying a tourniquet above the site of injection and would recur within 15 seconds 
after the tourniquet was released. Symptoms persisted for about 20 minutes. On 
April 10 daily injections of mecholyl were started beginning with 0.5 milligram and 
increasing 0.5 milligram daily as tolerated. On April 30, 8 milligrams were again 
given and the general reaction was distinctly less than that caused by the original dose. 
Wheat was resumed in the diet on May 15 without recurrence of symptoms. Since 
that time she has continued to eat wheat and occasionally experiences some wheezing, 
but she can abort the symptom by an injection of mecholyl. She continued giving 
herself 5 milligrams of mecholyl weekly for two months. During the past year she has 
eaten everything and remained symptom-free. 

Case 2. E. E. W., a 24-year-old man, a bookkeeper. When first seen January 
25, 1938, he complained of spontaneous swellings of the hands, tongue, face, and feet, 
of three years’ duration. On examination he appeared in excellent health. Labora- 
tory findings were not significant. Intradermal skin tests were all negative except 
that a definite latent positive test with wheat extract was obtained. There was a 
wide zone of itching erythema present after 24 hours. The swellings subsided within 
48 hours after wheat had been stopped in the diet. Swellings recurred when wheat 
was added to the diet for trial. Injections with wheat e.xtract in increasing quantity 
were given from February 14 until April 12. Very small quantities of wheat were 
then started by mouth. Swellings recurred on April 22 when he was eating only one 
small saltine cracker daily. Daily histamine injections were given from April 10 to 
May 5. Small quantity of wheat again caused swellings to appear. On May 17, 1938, 
he was given 10 milligrams mecholyl which caused flushing, salivation, etc., and ap- 
pearance of swelling on one arm. On May 18 injections of mecholyl were started 
with 0.5 milligram and increased 0.5 milligram daily. Five milligrams were all he 
could tolerate without discomfort and this dose was continued for one month. Oc- 
casionally swellings would appear soon after an injection, otherwise he was well. 
Wheat was resumed July 15. Swellings did not recur. On August 10, 1938, a few 
swellings recurred and mecholyl injections were resumed and were continued twice 
weekly (five milligrams). He had one attack of spontaneous edema in July 1939. 
Mecholyl (5 mg.) was again given for one montli. Since that time his swellings have 
been negligible although he eats wheat regularl 3 ^ 

Case 3. F. S., a 25-year-old merchant’s wife. Complaints at time of original 
examination on December 11, 1936, were attacks of sudden swelling of face, feet, 
hands and elsewhere, attacks of sneezing and nasal blocking, severe attacks of cough 
with wheezing and attacks of vomiting of six months’ duration. Examination re- 
vealed swollen, pale, boggy, nasal mucous membrane, angioneurotic type swelling of 
face, wheezing rales on forced expiration. Laboratory work revealed nothing sig- 
nificant except eosinophile cells in the nasal secretion, Intradermal skin tests for 
common allergens were all negative except the wheat test which caused a latent reac- 
tion, an erythematous area, three cubic centimeters in diameter which persisted for 
several days. Symptoms subsided promptly upon withdrawal of wheat. A series of 
injections with wheat extract were given in 1937 followed by readdition of wheat to 
diet in infinitesimal quantity. After one full slice of bread was reached she began 
having nasal congestion and cough. Swelling of tlie face recurred at intervals, due to 
inability to avoid wheat entirely during 1937, and became quite severe in April, 1938. 
A strict wheat free diet was resumed. An injection of 5 milligrams of mecholyl was 
given on April 23 which produced, within a few minutes, sneezing, cough and wheez- 
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ing. Mecholyl was then given daily beginning with 0.5 milligram and increased 0.5 
milligram with each subsequent injection. On Maj-^ 15, 1938, 5 milligrams of mecholyl 
caused some salivation and tightness in the chest but not as much reaction as previ- 
ously. Wheat was resumed in the diet as desired on May 20, and to date symptoms 
have not recurred. 

Case 4. E. C., a 51-year-old farmer’s wife. Her complaints on March 4, 1938 
were the occasional recurrence of an eczematous rash on her arm for many years, a 
continuous eczematous facial rash of two years’ duration and periodic swellings of the 
face for five months. On examination the eczema was found to be chiefly of flexual 
distribution with overflow on the thighs and on the ears. Laboratory work revealed 
no significant findings except blood eosinophilia. An intradermal skin test with wheat 
extract gave a latent positive test. Other tests for common allergens were negative. 
The swellings did not recur and the rash promptly subsided when wheat was eliminated 
from the diet. On March 18 wheat was added to diet. Two days later the rash 
reappeared and wheat was again stopped. She was given injections with wheat ex- 
tract in increasing dosage from March 21 to April 15 when the injections were found 
to cause a flare-up of the eczema. On April 30 she was given 10 milligrams mecholyl 
which caused swelling of the face and next morning the rash was present in old areas 
on the arms. This course of events was repeated on May 6 and 7 thereby proving 
that eczema could be induced by mecholyl. On May 10, 0.5 milligram mecholyl was 
given and the dosage was increased 0.5 milligram daily if tolerated. On June 17, 10 
milligrams mecholyl were given without causing swellings or recurrence of eczema. 
Wheat was again eaten on June 20 without causing any disturbance. Mecholyl was 
given weekly until August 1, 1938. There has been no recurrence of the original 
trouble to date although she eats some wheat daily. 

Case 5. E. F., a 3S-year-old woman, a stenographer. When first seen, on Au- 
gust 5, 1937, she complained of daily recurrences, for three years, of swollen areas 
which itched. Examination revealed nothing significant except large urticarial wheals 
and small erythematous areas. Laboratory work revealed nothing significant. Intra- 
dermal skin test with wheat extract gave a latent reaction about the size of a silver 
dollar within 24 hours. Other tests were negative. The swellings subsided entirely 
upon the withdrawal of wheat. A series of wheat injections was given and several 
attempts to add wheat in small increasing dosage resulted in recurrence of hives. On 
February 2, 1938, histamine injections were started and increased daily until 0.5 milli- 
gram was reached. The swellings continued to recur when wheat was eaten. On 
April 11, 8 milligrams mecholyl were given and produced much flushing, sweating, 
salivation and a few wheals. Mecholjd injections were given daily beginning with 
0.5 milligram and increasing 0.5 milligram dailj’- as tolerated. The usual dose was 3 
milligrams. Wheat was readded to diet on May 24 without reproducing wheals. 
Since that time bread has been eaten as desired. Occasionally she has a few hives but 
these can be controlled by taking one or two injections of mecholyl weekly. 

Case 6. R. S., an eight-year-old feeble minded bo}' of indigent family. Com- 
plaints when first seen, November 23, 1937, were asthma and nasal blocking of three 
years’ duration. The asthma has been continuous throughout the year with aggrava- 
tion by “ colds ” in winter. He was in St. John’s Hospital from November 15, 1937 
until January 15, 1938, during which time he was found to have allergic asthma and 
bronchial infection. Intradermal skin test for wheat was immediately positive with 
wheal formation. After subsidence of infection and elimination of wheat his symp- 
toms stopped. Asthma recurred on February 9 when wheat was added to diet. Symp- 
toms subsided within two days after withdrawal of wheat. Occasional flare-ups re- 
curred in March and April when wheat was eaten. On April 12, 1938, he was given 
5 milligrams mecholyl which caused much salivation and severe bronchospasm. 
Mecholyl was given regularly beginning with 0.5 milligram and increased 0.5 milli- 
gram every other day. After 5 milligrams were reached this dose was continued and 
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usually caused some wheezing. On June 15, 1938 wheat was again added to the diet 
but asthma did not recur. Weekly injections of mecholyl (5 mg.) were continued for 
two months. He had had no recurrence of asthma when last seen in August 1939. 

Case 7. E. W., a 25-year-old school teacher. Her complaints on May 21, 1937, 
were perennial attacks of headache, vomiting, and asthma, with severe exacerbation 
in the autumn, of seven years’ duration. Examination revealed nothing significant 
except wheezing rales at every examination. Intradermal skin tests were strongly posi- 
tive to ragweed and to wheat. After the pollen season had passed it was found by 
repeated trial that she could remain free from asthma by elimination of wheat 
from her diet and that when this food was added some wheezing would recur. On 
April 9, 1938, she was given 8 milligrams of mecholyl and developed marked flushing, 
salivation, and severe bronchospasm. Daily injections of mecholyl were started on 
April 10 with 0.5 milligram and increased 0.5 milligram daily if tolerated. Regular 
dosage of about 3 milligrams was all that she could take without wheezing. After 
June 4 injections were given weekly until August 1. There was some recurrence of 
asthma during the ragweed season but only about 25 per cent as severe as that ex- 
perienced in previous years. Preceding the ragweed season in 1939 mecholyl was 
given along with desensitizing injections of ragweed pollen extract and almost 100 per 
cent relief was obtained. 

Discussion 

The terms cholinergia and adrenergia are now in general use signifying 
imbalance of autonomic nerve activity. Patients who have a tendency to 
develop asthma, eczema, vasomotor rhinitis, urticaria and angioneurotic 
edema often demonstrate other features of cholinergia such as excessive 
sweating, salivation, indigestion of hyperacidity type, spastic bowel and 
dermographism. The cholinergic state in itself seldom causes distress; it is 
for the superficial symptoms that relief is sought. Adrenergic stimulants 
usually produce prompt but temporary relief from this group of cholinergic 
symptoms. Therapeutic measures should be directed against excessive ac- 
tion of acetylcholine itself. If choline esterase, the enzyme which normally 
causes immediate destruction of acetylcholine in the tissues, could be pre- 
pared and administered in a manner to diminish acetylcholine action it might 
be of some value. If the action of the choline esterase normally present 
could be made more effective a farther step in the right direction would be 
accomplished. By daily cholinergic stimulation with mecholyl we may be 
stimulating more efficient esterase action. Some degree of tolerance for 
cholinergic stimulation is, certainly, gained in some manner. 

The question naturally arises concerning the interrelationship of acetyl- 
choline and histamine. Histamine is probably released in the body tissues 
as a result of trauma, whereas acetylcholine is a normal physiologic stimulant. 
Acetylcholine is thought to act on arterioles causing their dilatation and his- 
tamine action is on the capillaries, probably making their walls more per- 
meable. If histamine is injected in large dosage or is produced in hyper- 
sensitive individuals by trauma an anaphylactoid reaction results which prob- 
ably disturbs the acetylcholine-choline esterase balance in certain shock 
organs. It is also probable that excessive acetylcholine action causes the 
liberation of histamine. Much work will be necessary to enlighten this 
problem. 
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Mecliolyl has been used in a wide variety of allergic and exudative dis- 
orders in order to determine its limitations. It has been found to be most 
effective in aborting cases of angioneurotic edema, urticaria, and asthma in 
which the specific exciting factor could be determined and eliminated during 
the period when treatment with mecholyl was started. Mecholyl, if given 
repeatedly, usually causes allergies which are of continuous nature to be- 
come worse. I have not found mecholyl to be of value in the treatment of 
contact dermatitis and it is of doubtful value in cases of inhalant allergy. 

The effects of this acetylcholine derivative when given in the manner 
we have described is probably superficial and although the status quo is 
altered there is little change in the basic hypersensitive or cholinergic states. 
Fundamental alterations in the method of living, working, eating and think- 
ing may be necessary to enable the autonomic nervous system to readjust 
itself. 
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THE CLINICAL APPLICATION OF THE DETER- 
MINATION OF CIRCULATION TIME* 

By Samuel Baer, M.D., Philadelphia, Pennsylvania 

The estimation of the circulatory status of a patient is one of the most 
important problems the physician is called upon to face. Dyspnea, basal 
rales, tachycardia, hepatomegaly and peripheral edema usually indicate the 
presence of cardiac failure. But one may at times be sorely perplexed in 
determining whether the dyspnea complained of is cardiac, pulmonary or 
extrathoracic in origin; or whether the obvious pleural effusion is due to 
heart disease, thoracic tumor, malnutrition or hypertension. 

Two of the factors influencing the maintenance of circulatory efficiency 
are the minute output of the heart, and the velocity of blood flow. The 
estimation of the cardiac output is still a rather technical and complicated 
procedure. But beginning with the work of Blumgart and his associates ^ 
in 1927, increasing interest has been paid to the study of the velocity of blood 
flow. The determination of the velocity of blood flow involves measuring 
the time required for the passage of a foreign substance from its point of 
introduction in the blood stream, until its arrival at another part of the body. 

Ill a recent article, we * have discussed the progress made during the past 
decade in simplifying this test of cardiac function. What was once a highly, 
complicated laboratory study, demanding expensive equipment and technical 
skill, is today a very simple procedure. So much have the methods for 
determining circulation times been improved, that they can be done inex- 
pensively and with ease at the bedside or in the office. We propose in this 
paper to present again the technic adopted for determining circulation times, 
and cite a few examples of their wide clinical application. 

Method 

With the patient in a recumbent posture, the calcium gluconate arm-to- 
tongue time is determined. A slight modification of the method originally 
described by Goldberg ® is used. With the arm at the level of the right 
auricle an 18 gauge needle attached to a syringe containing 10 c.c. of 20 per 
cent calcium gluconate,! is inserted into an antecubital vein. Four cubic 
centimeters of this solution are then rapidly injected, the “end point ” being 
a sensation of heat in the back of the throat and tongue. The wave of heat 
then spreads to the face, abdomen, perineum and extremities. The injection 
is timed by a stopwatch, from the instant it is begun until the moment the 
sensation of heat is felt in the throat. A duplicate reading is made within 

* Read at North End Atedical Society, April 28, 1939. 

Received for publication July 18, 1939. 

From the Wards and Outpatient Departments of Jewish Hospital, Philadelphia. 

t Neo-Calglucon, supplied by Sandoz Chemical Works, Inc. 
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two or three minutes. With the same needle in situ or by another venipunc- 
ture, the ether arm-to-lung time is determined. This test, originally de- 
scribed by Hitzig/ consists of the intravenous injection of a mixture of five, 
minims of ether and five minims of saline ; the “ end point ” is the perception 
of ether vapor in the upper respiratory passages. Almost invariably the 
patient will cough, grimace or denote by sour facial expression the presence 
of the ether. Again, the injection is timed from the beginning to the mo- 
ment the “ end point ” is recognized. 

The Normal Circulation Time 

The range of normal circulation times given by different observers has 
varied according to the methods used. But in the last few years, with im- 
provement in the technic and refinement of the agents used, the results ob- 
tained have shown a surprising uniformity. 

The ether time is a measurement of the time necessary for the ether to 
pass from the antecubital vein through the superior vena cava and right heart 
to the pulmonar)^ artery and lungs. Ether is so readily diffusible that the 
time required to reach the upper air passages is negligible. The ether arm- 
to-lung time is therefore an index of the functional activity of the right heart. 
We ^ have corroborated the results of Hitzig ^ and others, who showed the 
normal arm-to-lung time ranged from 3 to 8 seconds. 

Various substances have been suggested for determining the arm-to- 
tongue time. Decholin,® saccharin ® and more recently, calcium gluco- 
nate ^ and magnesium sulphate ^ have been used. Irrespective of the 
agent, the arm-to-tongue time is tliat required for the injected material to 
pass from the antecubital vein through the right heart, the lungs, the left 
heart, the aorta and its branches, to the tongue. The velocity of blood flow 
from aorta to tongue is very rapid, so that the difference between the ether 
arm-to-lung time and the arm-to-tongue time is an accurate measure of left 
heart circulation. The determination of the left heart time is one of the best 
methods available for estimating the velocity of pulmonary blood flow. 
Normal arm-to-tongue times have been found to range from 8 to 16 seconds, 
irrespective of the method used. We agree with Goldberg that the calcium 
gluconate method is the most desirable to date for determining the arm-to- 
tongue time. 

In tables 1 and 2 are listed the values obtained in patients by the ether 
and calcium gluconate methods. 

The Circulation Times in Various Abnormal States 

Cardiac Disease. Perhaps the widest application of these procedures is 
in the diagnosis of cardiac disease. With the development of cardiac 
failure, the circulation time becomes prolonged. Since the introduction of 
the ether arm-to-lung test b)- Hitzig, a number of papers ® have appeared 
confirming the value of this test in the diagnosis of right heart failure. This 
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Table I 



Cases 

Circulation Times — Ether 


Range (Sec.) 

Average (Sec.) 

Normal 

169 

3.0-9.0 

5.8 

Pulmonary Disease 

24 

4.0-9.0* 

6.1 

Cardiac Disease 



1 

Without Failure 

32 

4.0-9.0 

6.3 

With Failure 

44 

7.0-19.0 

10.2 


* One patient with chronic fibroid phthisis had an ether time of 10.0 seconds. 


Table II 



j 

Cases 

Circulation Times — Calcium Gluconate 

Range (Sec.) 

Average (Sec.) 

Normal 

133 

8.0-16.5 

12.3 

Pulmonary Disease 

35 

8.0-16.0* 

11.5 

Cardiac Disease 

Without Failure 

With Failure 

36 

46 

8.5-17.0 

16.0-55.0 

! 

13.1 

24.6 


* One patient with unilateral functioning lung had a time of 7.5 seconds. 
One patient with chronic bronchial asthma had a time of 20.0 seconds. 


procedure is safe, accurate, and easily carried out. With rare exceptions, 
an ether time within the range of normal is evidence against the presence of 
right heart failure. In right heart failure of course, this time is prolonged. 
In addition, the comparison of the ether and calcium gluconate times is of 
value in localizing the part of the circulation in which blood flow is retarded. 

Of even greater value in the diagnosis of cardiac failure, is the estimation 
of the arm-to-tongue time. The fact that the normal circulation time with 
decholin,® saccharin ® and calcium gluconate ■’ ® averaged 12 to 13 seconds 
with all three methods, attests to the accuracy of the test. Since the cir- 
culation time is usually prolonged beyond 16 seconds in cardiac failure, the 
application of this test to the differential diagnosis of cardiac disease becomes 
apparent. 

Blumgart and Weiss ^ stated that prolongation of the circulation times 
almost invariably indicated the presence of congestive heart failure. Tarr, 
Oppenheimer and Sager ® found that in patients with congestive heart fail- 
ure, the velocity of blood flow averaged 26 seconds, approximately double 
the normal average. Our work ® has added confirmatory evidence to these 
findings. 
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Circulation times in heart disease are shown in tables 1 and 2. Below 
are cited a few cases indicating the use of the tests in the diagnosis of heart 
disease. 


Case Reports 

Case 1. Mrs. I. M., aged 22, was admitted to the maternity ward showing marked 
dyspnea, moist rales at both bases, a double mitral murmur, regular tachycardia of 120, 
enlargement of the left border of the heart to the anterior axillary line, and obvious 
peripheral edema. There was a history of a number of attacks of rheumatic fever. 
The diagnosis of cardiac decompensation complicating pregnancy was made. How- 
ever, in view of the presence of polyhydramnios and a twin pregnancy, the cardiac 
consultant felt that the dyspnea, rales and edema were mechanical rather than cardiac 
in origin. He therefore advised against a Caesarean section. Circulation times were 
done, and an ether time of 5.2 seconds with a calcium gluconate time of 14 seconds 
obtained. These circulation times were confirmatory of the absence of cardiac failure. 
The patient went into labor, easily delivered of twins spontaneously, and was well 
from then on. Repeated circulation times were normal. 

Case 2. Mrs. C. H., aged 48, was admitted on a number of occasions, for recur- 
rent attacks of edema of the legs, dyspnea, palpitation, precordial discomfort and ab- 
dominal enlargement. Examination revealed a moderate hypertension, bilateral mas- 
sive pleural effusion, ascites, and anasarca. Laboratory studies led to a diagnosis of 
chronic diffuse glomerulonephritis, though some of the staff felt the case was one of 
true lipoid nephrosis. In view of the extreme dyspnea and anasarca, the possibility 
of cardiac failure was entertained. Circulation times, despite the extreme dyspnea 
and hydrothorax, were perfectly normal. (Ether time — 5 seconds ; calcium gluconate 
time — 11 seconds.) Necropsy later revealed a chronic lipoid nephrosis. 

Case 2. Mr. B. G., aged 51, was admitted with a history of severe precordial 
pain, tachycardia and cj^anosis. There was no evidence of pulmonary congestion or 
cardiac failure. A clinical diagnosis of acute myocardial infarction was made and an 
electrocardiogram revealed in addition, an auricular flutter. Circulation times were 
performed within 48 hours of admission, and indicated a normal ether time, but a sac- 
charin arm-to-tongue time of 24 seconds. This suggested the existence of cardiac 
failure, which, however, was not apparent by physical e.xamination. The following 
day obvious cardiac decompensation was found, rvith pleural effusion, rales, and 
cyanosis. Circulation times done one month later were completely normal, and the 
clinical evidence of failure had disappeared. 

The test is of further value in observing the response of patients with 
obvious cardiac failure to therapy. 

Case 4. Mrs. G. S., aged 48, was admitted on a number of occasions, with re- 
current attacks of cardiac failure. Studies indicated the presence of rheumatic heart 
disease, with aurictdar fibrillation, aortic stenosis, mitral stenosis and regurgitation, 
and chronic cardiac failure. Three days after her admission in October 1936, an ether 
time of 19 seconds and a saccharin time of 26 seconds were obtained, indicating severe 
right heart failure. 

Following digitalization, bed rest and diuretics, tlie ether time in 12 days was 
reduced to 10 seconds and the saccharin and calcium gluconate times to 20 seconds. 

Stewart and Heuer have recently studied the cardiodynainics of ad- 
hesive pericarditis. Following pericardiectomy, prolonged circulation times 
(determined by the decholin method) returned to normal or almost normal 
limits, pari passu with the clinical and laboratory' evidence of improvement. 



2250 


SAIklUEL BAER 


Pulmonary Disease. A number of observers have shown the value of 
determining the circulation time in the differential diagnosis of pulmonary 
disease. Circulation times are almost always normal in uncomplicated pul- 
monary disease. The use of these tests in the differential consideration of 
pulmonary and cardiac disease is obvious. We have repeatedly found nor- 
mal ether and calcium gluconate times (despite the presence of dyspnea and 
cyanosis) in carcinoma of the lung, chronic fibroid phthisis, bronchial 
asthma, emphysema, lung abscess, empyema and pneumonia. In a number 
of our cases of bronchial asthma, calcium gluconate circulation times have 
not only been normal, but were in the low range of normal 8 to 9 seconds." 
Charr and Savacool have recently shown that the development of cardiac 
failure in cases of chronic pneumoconiosis is accompanied by the prolonga- 
tion of the circulation times. 

Disturbance in Metabolism. Reports have been published concerning 
changes in the velocity of blood flow in metabolic disorders.^^ It has been 
fairly well agreed that with hyperthyroidism there is an increase in the ve- 
locity of blood flow and a more rapid circulation time, whereas in myxedema, 
the arm-to-tongue circulation time is prolonged. For the past year or so, 
we have been attempting to correlate the arm-to-tongue circulation time 
with the basal metabolism rate, but have not completely analyzed our data 
as yet. Our studies thus far do not indicate the clear cut correlation between 
circulation times and basal metabolism rates shown by previous observers. 

As a rule however, hyperthyroidism is associated with a rapid circula- 
tion time, and myxedema with a delayed time. Tarr, et al.® have suggested 
that a normal circulation time in the presence of obvious cardiac failure 
should make one look for factors tending to increase the velocity of blood 
flow. A case in point can be cited. 

Case 4. Mrs. M. S., aged 46, was admitted in e.xtreme dyspnea, with edema of 
the legs up to the knees. The patient had had a diffuse toxic goiter removed 8 years 
previously. Examination revealed no thyroid enlargement, marked dyspnea, some 
cyanosis, hypertension, cardiac enlargement with rapid regular tachycardia, bilateral 
pleural effusion and edema of the legs. The diagnosis of hypertensive cardiovascular 
disease with cardiac failure was made, but the question of thyrocardiac disease was 
raised. A basal metabolic rate determination would, we felt, be too inaccurate. Four 
separate circulation times with calcium gluconate averaged 8 seconds, despite the 
obvious cardiac failure. A diagnosis of hyperthyroidism was made, the patient was 
placed on Lugol's solution and digitalis, and a thyroidectomy then performed. After 
a somewhat stormy course, she recovered and was discharged in e.xcellent condition. 
Interestingly enough, her circulation time on discharge was 12 seconds, though her 
cardiac failure was gone. 


Comment 

The cases cited illustrate perhaps the more important applications of the 
determinations of circulation times. But with the awakening of interest in 
this procedure in the past few years, a number of other uses have been found. 
The circulation time is rapid in anemia, and prolonged in polycythemia 
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vera.^® Webb, Sheinfeld and Cohn have studied the circulation time in 
surgical cases. They stated that patients with prolonged circulation times 
Avere poorer surgical risks and had higher operatiA^e mortalities. At this hos- 
pital, studies are being made of the effect of pregnancy, of spinal anesthesia 
and operative procedures, and of peripheral vascular disease, on the circula- 
tion times. It must be remembered that the circulation time test is only a 
measure of the velocity of blood how; it cannot tell us hoAV much AA^ork the 
heart can do. But as an aid in determining the circulatory status of a pa- 
tient, or in the differential diagnosis of a number of conditions, it is quite a 
A'aluable procedure. 

SUMMARV 

1. The technic of determining circulation times Avitli ether and calcium 
gluconate is discussed. 

2. In 169 normal patients, the ether arm-to-lung time ranged from 3 to 9 
seconds, aA'-eraging 5.8 seconds. 

3. The ether time is prolonged in man)’- cases of cardiac failure. A nor- 
mal ether time is against the presence of right heart failure. 

4. In 133 normal patients, the calcium gluconate arm- to- tongue time 
ranged from 8 to 16.5 seconds, aA’eraging 12.3 seconds. 

5. The calcium gluconate time is prolonged in cardiac failure. 

6. Circulation times in uncomplicated pulmonary disease usually fall 
within normal limits. 

7. The A’alue of circulation times in die diagnosis of cardiac failure, and 
in the differentiation of A’-arious clinical conditions is discussed. 
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CARDIAC HYPERTROPHY; FORTY-TWO HEARTS 
WEIGHING 750 GRAMS OR MORE^= 


By G. F, Strong, M.D., F.A.C.P., and D. S. Munroe, M.D., 
Vancouver, British Columbia 

Very large hearts are noted occasionally in any autopsy series, and form- 
erly were usually ascribed to the effect of one of the infectious types of heart 
disease. During 1937 and 1938 there were 1372 autopsies performed at the 
Vancouver General Hospital, and among these were found 42 instances of 
hearts weighing 750 grams or more. Analysis of this group shows that the 
infectious t}''pe of heart disease is less commonly the cause of hypertrophy of 
this extent’ than are degenerative changes. Since it was our intention to 
study only the so-called " cor bovinum ” we arbitrarily chose a weight ap- 
proximately twice the upper limit of normal heart size. In this connection 
it is interesting to note that our ideas regarding normal heart weight have 
undergone revision upward in the last 20 3fears. It was formerly thought 
that the upper limit of normal heart weight was 300 grams for men and 250 
grams for women. Aschoff ^ showed that in men a normal heart might 
weigh up to 355 grams, and Parkinson," in the Lumleian Lectures in 1936, 
quoted Dr. William Evans who gave as the upper limit of normal 12 oz. 
(360 grams) for women and 13 oz. (390 grams) for men. Smith® has 
shown that the size of the heart bears a constant relationship to the body 
weight, the ratio for males being 0.43 per cent and for females 0.40 per cent. 
These figures, he considers, are accurate for body weights between 100 and 
210 pounds, with an error of only 8 to 10 per cent. The weight of the heart 
in a 200 pound man is by this method found to be 390 grams. Unless this 
fact is kept in mind we are apt to draw false conclusions from earlier analy- 
ses* where hearts weighing even less than 300 grams were described as 
hypertrophied. White ® gives the normal as 0.40 to 0.45 per cent, with a 
range of from 0.35 to 0.50 per cent. Figures over 0.50 per cent can be 
safely regarded as showing hypertrophy. 

The incidence of cardiac h\^pertrophy of the extent described in tliese 
cases is not easy to ascertain. Ophiils,® in a careful analysis of 3000 au- 
topsies, mentions cardiac hypertrophy in association with arteriosclerosis in 
10 per cent. Another 10 per cent showed endocarditis, and some of these 
would undoubtedly have shown hypertrophy. Further instances of hyper- 
trophy occurred among cases of nephritis. The extent of the hypertrophy 
was not mentioned. Brines,” in an analysis of 1535 autopsies, found heart 
disease in 20 per cent and kidney disease in 14 per cent. Cardiac hyper- 
troph}^ was mentioned onty in the group showing coronary sclerosis, where it 
occurs in 50 per cent of the 46 cases. Grant,® in a follow-up study of 1000 

* Received for publication July 12, 1939. 
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cases of heart disease over a ten-year period, noted 142 autopsies in the 470 
deaths. Among these autopsies the heart weight was recorded in only 87 
instances and in 26, or 29 per cent of these, the heart weight was more than 
700 grams. If we apply Brines’ ’ figures to our entire autopsy series we 
should have expected to find 274 cases of heart disease and 192 cases of 
kidney disease. The 42 instances of gross cardiac hypertrophy would, there- 
fore, equal 9 per cent of the 466 cardiorenal cases, and 3 per cent of the 
entire series of 1372 cases. Boyd,® in an analysis of over 950 autopsies at 
the Toronto General Hospital in the years 1937 and 1938, found 85 cases 
.showing cardiac hypertrophy. Of these only two were of 750 or more 
grams, and 10 of 650 grams or more in weight. Just why the incidence of 
extreme cardiac hypertrophy should be so much greater in Vancouver than 
in Toronto is not clear. It represents another instance in the peculiar geo- 
graphical variation in pathological processes. The West is still a pioneer 
country, and the character of much of its industry is more strenuous than 
that of the East. 

T.\ble I 


Report on Autopsies, 1937, Vancouver General Hospital 



Hospital 

Patients 

Deaths 

Stillbirths 

Total 

Out- 

side 

Cases 

Total 

Au- 

topsies 

Priv. 

Staff 

Total 

Priv. 

Staff 

Total 

Deaths 

448 



34 

14 

48 

1156 



Referred to coroner 

58 

25 

83 




83 



Available for autopsy by 

390 

635 


•34 

14 

48 

1073 



hosp. pathologist 










Autopsies done by hosp. 

116 

473 

589 

3 


12 

601 


638 

pathologist 










Percentage 

29.7 

74.5 

57.4 

9 


25 _ 

56 




1938 


Deaths 

449 

679 

1128 

32 


42 

1170 



Referred to coroner 

49 

29 

78 







Available for autopsy by 

400 

650 


32 


42 

1092 



hosp. pathologist 










Autopsies done by hosp. 

141 

509 

650 

12 

7 

19 

669 

65 

734 

pathologist 










Percentage 

35.2 

76.8 

62 

37.5 

70 

45.2 

61.3 


1372 


Table 1 shows a statistical summary of the deaths and autopsies at the 
Vancouver General Hospital during the years 1937 and 1938. It should be 
pointed out that an autopsy rate of 62 per cent of all deaths and 76 per cent 
for the charity patients represents an excellent, showing in a large, general, 
non-teaching hospital. 
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In tables 2 to 5 there is a tabulation of the 42 cases, showing age. sex, 
heart weight and postmortem diagnosis arranged under the followiiig four 
headings : rheumatic heart disease, luetic heart disease, arteriosclerotic heart 
disease, and nephritis. There were no instances in this series of acute or 
subacute endocarditis or of thyroid heart disease. The division into the 
four main headings was made on a clinical and on a pathological basis. The 
distinction between arteriosclerotic heart disease and nephritis was not al- 
ways clear cut. The latter classification was used when the kidney lesion 
was considered the primary cause of death, and usually meant a chronic 
glomerulonephritis with or without nephrosclerosis. In many of those listed 
as arteriosclerotic heart disease there was a degree of nephrosclerosis suf- 
ficient to account for some of the hypertension and accompanying cardiac 
hypertrophy, but the heart disease was considered primary. In the rheu- 
matic and luetic cases the differentiation was less difficult though even in 
these cases there were instances of overlapping, in which more than one type 
of heart disease was present. Undoubtedly there were among these cases 
instances of malignant hypertension which came to their deaths as a result 
of cardiac or cardiorenal damage. 


Table II 


Rheumatic Heart Disease — 8 


Serial 

No. 

Age 

Sex 

Ht. Wt. 

Postmortem Diagnosis 

1 

53M 

890 

Aortic and mitral stenosis. 

9 

SOM 

800 

Aortic stenosis. 

20 

47F 

1000 , 

Adhesive pericarditis; chronic nephritis; (H). 

21 

28M 

I 1000 

Aortic regurgitation; mitral regurgitation; chronic pericar- 
ditis; (H). 

23 

48F 

780 

Mitral stenosis (H); coronary sclerosis; old infarct; cerebral 
infarcts. 

30 

42M 

1000 

Aortic stenosis. 

32 

53M 

780 

Aortic stenosis. 

36 

IIM 

Av. 

800 

881 

1 

Chronic myocarditis; no valvular disease; pericardial adhesions. 
(H) indicates a significant hypertension. 


Table III 

Luetic Heart Disease — 7 


Serial 

No. 

Age 

Sex 

Ht. Wt. 

Postmortem Diagnosis 

2 

62M 

1000 

Aortitis with regurgitation ; coronary sclerosis. 

3 

42M 

1750 

.Aortitis with regurgitation; subacute nephritis. 

00 

48F 

840 

Aortitis with regurgitation; (H); coronarv orifices narrowed. 

25 i 

38M 

950 

.Aortitis with regurgitation; coronarv orifices narrowed. 

28 

43M 

1020 

.Aortitis with regurgitation; (H); narrowed coronary orifice. 

33 

39M 

1040 

Aortitis with regurgitation; coronarv orifices narrowed. 

38 

43M 

780 

Aortitis with regurgitation; right coronary occluded. 


Av, 

1054 

(H) indicates a significant hypertension. 
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Table IV 

Arteriosclerotic Heart Disease — 14 


Serial 

No. 

Age 

Sex 

Ht. Wt. 

Postmortem Diagnosis 

4 

57M 

850 

Coronary sclerosis; mitral sclerosis; nephrosclerosis; old hemi- 
plegia. 

6 

64M 

860 

Aortic stenosis; (H); coronary sclerosis; old infarct. 

7 

51M 

1090 

Aortic stenosis; luetic aortitis. 

10 

58M 

800 

Coronary sclerosis; (H); old infarct; few pericardial adhesions. 

11 

87M 

750 

Coronary sclerosis; (H); few pericardial adhesions. 

14 

56M 

760 

Generalized arteriosclerosis; (H); coronary sclerosis; nephro- 
sclerosis. 

15 

52M 

750 

Coronary sclerosis with thrombosis. 

16 

67M 

750 

Coronary thrombosis; (H); chronic nephritis. 

18 

56M 

750 

Coronary sclerosis with thrombosis. 

27 

45M 

780 

Coronary thrombosis; old infarct; (H); mitral and aortic 
sclerosis. 

37 

60M 

750 

Coronary sclerosis with thrombosis; old infarct. 

40 

44M 

930 

Generalized arteriosclerosis; (H); hydronephrosis. 

41 

64M 

840 

Coronary sclerosis with thrombosis; old infarct; terminating 
pericarditis. 

42 

67M 

750 

Coronary sclerosis with thrombosis; (H); luetic aortitis; aortic 
sclerosis; cerebral infarct. 


Av. 

815 

(H) indicates a significant hypertension. 


Table V 
Nephritis — 13 


Serial 

No. 

Age 

Sex 

Ht. Wt. 


Postmortem Diagnosis 

5 

68M 

800 

Chronic nephritis 

and nephrosclerosis. 

8 

74M 

770 

Chronic nephritis 

(H); coronary sclerosis. 

12 

74M 

750 . 

Chronic nephritis 

(H); aortic sclerosis. 

13 

61M 

810 

Chronic nephritis 

(H); chronic myocarditis. 

17 

68F 

750 

Chronic nephritis 

luetic aortitis; no regurgitation. 

19 

88F 

750 

Chronic nephritis 

(H) ; chronic myocarditis. 

24 

70M 

900 

Chronic nephritis 

generalized arteriosclerosis. 

26 

68M 

810 

Chronic nephritis 

coronary sclerosis; (H). 

29 

88M 

780 

Chronic nephritis; 

mitral and aortic sclerosis; coronary sclerosis. 

31 

57F 

900 

Chronic nephritis 

(H); generalized arteriosclerosis. 

34 

73M 

780 

Chronic nephritis 

(H); aortic sclerosis; coronary sclerosis. 

35 

75M 

780 

Chronic nephritis 

(H); generalized arteriosclerosis. 

39 

54M 

Av.J 

1050 

817 

Chronic nephritis with acute exacerbation; (H). 

(H) indicates a significant hypertension. 


The four types of heart disease show some difference in the average 
weight of these hypertrophied hearts : 


Rheumatic 8 cases 881 grams 

Luetic 7 1054 " 

Arteriosclerotic 14 “ 815 “ 

Nephritic 13 “ 817 “ 


It would seem significant that the heart weight in the luetic group aver- 
aged about 200 grams more than in the other groups. One reason for this 
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may be that aortic lesions obviously add greatly to the work of the heart, 
especially the left ventricle, and in the main the coronary arteries are rela- 
tively free from sclerosis in this group. Thus, with tremendous increase in 
the demands on the heart muscle and in the presence of an adequate blood 
supply the greatest hypertrophy occurs. The narrowing of the orifices of 
one or both of the coronar}^ arteries is probably a late development in the 
course of luetic aortitis. 

Presented in tabular form the etiologic basis for the hypertrophy was as 
follows: 


Rheumatic 

Chronic adhesive pericarditis 1 

Chronic myocarditis 1 

Valvular disease 6 

Aortic 5 

Mitral 1 S 

Luetic 

Aortitis 

All with regurgitation 7 

Arteriosclerotic 

Aortic stenosis 2 

Coronary sclerosis 10 

With thrombosis 8 

Generalized arteriosclerosis and hypertension 2 14 

Nephritis (hj^pertension) 13 


42 


These cases can be rearranged according to the structural or anatomic 
causes for the hypertrophy as follows ; 


Valvular defect 

Aortic 

Stenosis R.4 A. 2 

Regurgitation R.l L.7 

Mitral 

Stenosis (with hypertension) 

Pericarditis {with nephritis) 

Myocardial involvement 

Rheumatic 

Coronary sclerosis 

Coronary thrombosis . 8 

Generalized arteriosclerosis and hypertension 

Nephritis 


6 

8 

1 


1 

10 

2 


IS 


1 

13 


13 

42 


The earlier teaching ^ as to the cause of cardiac hypertrophy indicated 
that aortic stenosis and adhesive pericarditis were common. In this series 
there were only six instances of aortic stenosis and only one of adhesive peri- 
carditis. In the latter case an accompanying chronic nephritis undoubtedly 
accounted for some part of the hypertrophy. These findings would con- 
firm the present view that adhesive pericarditis is of itself rarely, if ever, a 
cause of hypertrophy, and where the combination is found the cardiac en- 
largement is due to some accompanying cardiac abnormalities.' 
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The distribution of these hearts according to weight (free of clot) was as 
follows : 


Over 1000 grams 5 

1750-1090-1050-1040-1020 
901-1000 grams 

1000-1000-1000-1000-950-930 6 

801-900 grams 9 

750-800 grams 22 


42 

The largest heart in this series, 1750 grams, occurred in a case of luetic 
aortitis with free aortic regurgitation, a subacute nephritis and moderate 
hypertension. The patient died of a lobar pneumonia. There were nine 
hearts weighing 1000 grams or more. It is generally agreed that when the 
heart weight exceeds 0.5 per cent of the bod}’’ weight hypertrophy is present. 
In this series accurate body weights were not available in every case. In 10 
patients in whom body weight (free of edema) had been recorded, the heart 
weight percentage (table 6) showed a variation from 0.93 to 1.8 in the 
adults. The one child in this series showed a heart equal to 2.6 per cent of 
his body weight. Table 6 shows that most of the adult cases were twice the 
upper limit of normal heart size and that four were three times that amount. 


Table VI 

Percentage Heart Weight of Body Weight 


No. 

Body Wt. Lbs. 

Ht. Wt. Grams 

% 

36 

67 i 

800 

2.6 

21 

122 

1000 

1.8 

25 

1391 

950 

1.5 

34 

112 

780 

1.5 

39 

148 

1050 

1.5 

23 

145 

780 

1.2 

37 

135 

750] 

1.2 

38 1 

143 

780' 

1.1 

42 

180 

7501 

1.0 

27 

184 

780 J 

0.93 


Normal Men 0.43 

Women 0.40 


Hypertrophy over 0.50 


Clinical Analysis 

The age in this group varied from 1 1 to 88, with 28 of the 42 cases past 
50 years of age. 

The sex distribution is of some interest, as of the 42 cases 36 were men 
and 6 women. Since hypertension and rheumatic heart disease both con- 
tribute to this series, and both show a preponderance of females, the large 
percentage of males in our series is not easily understood. The proportion 
of males to females is similar to that found in the clinical groups of arterio- 
sclerotic heart disease and luetic heart disease in our hospital. 
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In reviewing the clinical records we were impressed by the short histor}'- 
given by many of these patients. It was not unusual for them to give a 
history of only a few weeks’ or even only a few days’ duration of the symp- 
toms of congestive heart failure, dyspnea, weakness, and dropsy. In a few 
instances the patient was brought into the hospital for other than cardiac 
symptoms, as, for example, case 34 was brought in with ruptured gastric 
ulcer and case 11 with a primary carcinoma of the lung. In spite of this 
short history we hold the belief that the hypertrophy observed was a long 
time, months or even years, in developing. In this connection it is interest- 
ing to note that hypertroph}'^ can develop in a very short time. J. M., a man 
aged 22 (not included in this series), became ill with an acute febrile illness, 
with pain in chest and cough, on October 7. On October 14, when he first 
consulted his doctor, a roentgen-ra}'^ showed a heart of normal size. One 
week later, October 21, a roentgen-ray showed tremendous enlargement of 
the heart shadow, which was then considered to be due to cardiac dilatation 
accompanying the acute aortic endocarditis that had developed. He died on 
November 7, one month after the onset of the illness and three weeks after 
a roentgen-ray showing a normal heart shadow. At autopsy, which showed 
an acute aortic endocarditis, his heart was greatly hypertrophied, weighing 
950 grams. The rate of hypertrophy must vary considerably and was prob- 
ably more than usually rapid in this case because of the youth of the patient. 
Palmer mentions an instance of rapid hypertrophy in a girl of 12 with 
nephritis and hypertension in which a considerable increase of the heart 
shadow occurred in six months. 

Physical signs of congestive failure were the rule, and in 35 of the 42 
cases some degree of chronic congestion Avas present. These signs were 
tabulated as: (1) congestion of the lung bases; (2) peripheral edema; (3) 
enlargement of the liver; and (4) abnormal distention of the neck veins. 
In nine cases all four were noted ; in 22 some combination of hvo or more 
of the four was present; in four only basal pulmonary congestion was 
found ; and in seven there were no such signs present. 

The blood pressure Avas recorded in 41 cases. It was classified as ele- 
A^ated if recorded as OA’^er 160 systolic or over 100 diastolic. It A\'as elcA-ated 
in 23 cases, beloAV normal in tAA^o, and AA'ithin normal limits in 16. From 
indications secured from the history and other examinations, such as the eye- 
grounds, it is our opinion that many of these patients had shown an elevated 
blood pressure previously. 

Clinical signs of cardiac enlargement Avere noted in 35 of the 38 cases in 
Avhich some record of this finding AA’as made. For the purposes of this 
tabulation the grade of enlargement Avas classified according to the location 
of the left border as folloAvs : 

1. At midclavicular line. 13 cases 

2. Outside midclavicular line 5 “ 

3. In anterior a-villarj' line 10 " 

4. In axilla 7 " 
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Seventeen of the patients showed hearts enlarged to grades 3 and 4. It 
was surprising that, in view of the tremendous hypertrophy present, the clini- 
cal evidence of enlargement should not have been even more obvious. 
Roentgen-ray examination of the heart was carried out in 19 instances and 
in all revealed great enlargement. 

Urinalysis revealed the expected findings in congestive failure. No renal 
function studies were carried out in these patients except the estimation of 
non-protein nitrogen in the blood which was increased in the nephritic group. 
No significant information was secured from the blood counts or the sedi- 
mentation rates performed on these patients. 

Blood Kahn tests, done in 27 cases, were positive in seven and negative 
in 20. In the remaining 15 no report was available. Of the seven showing 
a positive Kahn, five had aortitis with regurgitation as the primary cause of 
the cardiac hypertrophy, and the other two showed aortic stenosis and cor- 


Table VII 


Analysis of Electrocardiograms 


Case 

No. 

Rhythm 

Axis 

Dev. 

R or S - T 

B 

Tj 

Tz 

B.P. 

Coronary * 
Arteries 

Type " 

H.D. 

1 

F 

R 

N 

U 

I 

I 

0 

1 

R 

2 

R 

0 

1 and 2 low 

I 

I 

F 

0 

3 

L 

3 

R 

L 

1 and 2 low 

I 

I 

U 

0 

N 

L 

4 

R 

0 

N 

I 

1 

F 

0 

2 

A 

7 

R 

L 

1 and 2 low 

I 

I 

U 

0 

1 

A 

9 

R 

L 

1 and 2 low 

I 

F 

U 

0 

1 

R 

10 

R 

L 

1 low 

I 

U 

U 

H 

3 

A 

13 

F 

0 

N 

I 

I 

F 

H 

2 

N 

14 

R 

L 

N 

u 

U 

F 

H 

2 

A 

IS 

R 

0 

N 

F 

F 

I 

0 

4 

A 

16 

R 

L 

N 

U= 

U 

U 

H 

4 

A 

17 

R 

L 

1 low 

I 

u 

U 

0 

N 

N 

20 

R 

L 

1 and 2 low 

I 

I 

U 

H 

2 

R 

21 

R 

L 

1 and 2 low 

I 

1 

u 

H 

N 

R 

22 

R 

L 

1 low 

3 high 

I 

I 

u 

H 

N.O. 

L 

23 

F 

R 

N 

F 

I 

1 

H 

2 

R 

24 

F 

L 

N 

I 

F 

F 

N 

2 

N 

25 

R 

L 

1 low 



N 

H 

N.O. 

L 

27 

R 

L 

1 low 



U 

H 

4 

A 

28 

R 

B.B. 

1 high 

2 and 3 low 


I 

I 

H 

1 

N.O. 

L 

29 

H.B. 

L 

2 low 



u 

0 

2 

N 

35 

F 

0 

1 and 2 low 



F 

H 

2 

N 

37 

R 

L 

1 and 2 low 

I 


U 

0 

4 

A 

38 

R 

0 

2 slurred 

F 


U 

0 

N.O. 

L 

40 

R 

L 

1 and 2 low 

3 high 

I 

H 

U 

1 

1 

H 

2 

A 

42 

R 

L 

1 and 2 low 

I 

I 

u 

H 

4 

A 


1. Graded as follows: 

1. Beading. 

2. Sclerosis. 

3. Stenosis. 

4. Thrombosis. 

N.O. — Narrowed orifice. 


2. R— Rheumatic. 

L — Luetic. 

A — Arteriosclerotic. 
N — Nephritic. 
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onary sclerosis respectively as the primary cause, with an aortitis as an ac- 
companying finding. Among those with negative Kahn tests there were 
two with luetic aortitis found at autopsy. One of these cases, number 25, 
a man aged 38, with no rheumatic history showed a Corrigan pulse, a blood 
pressure of 120 systolic and 20 diastolic to 160 systolic and 70 diastolic, and 
a systolic and diastolic murmur at the aortic area. His blood Kahn was 
negative on two occasions. The other case, number 17, a woman aged 68, 
was diagnosed as chronic myocardial degeneration and chronic nephritis, and 
at autopsy was found to have in addition a luetic aortitis. In one additional 
case, number 33, a clinical diagnosis and the pathological finding of luetic 
aortitis were noted, but no record of a blood Kahn was found. 

Electrocardiograms were obtained in 26 of the 42 cases at intervals of 
a few days to several months before death. In none of these was a normal 
tracing found. The pertinent electrocardiographic findings are tabulated in 
table 7 along with the blood pressure, condition of the coronary arteries, and 
the postmortem diagnosis. The commonest form of tracing was one show- 
ing a left axis deviation with a depressed R-T segment in the first lead and 
an inverted Ti and Tj and upright Tj. The rhythm was usually regular. 
Only five of these cases showed an auricular fibrillation, and one a partial 
heart block. Left axis deviation was the rule, but in six cases there was no 
abnormal deviation; in two it was to the right; and in one a branch block 
was present. The R-T or S-T segment was usually abnormal, the level of 
this segment in the first or second lead being below the iso-electric line in 18 
of the 26 cases. It was in T-wave changes that the most consistent deviation 
from the normal was noted. The changes found were classified as follows : 

Normal 3 (In one case Tj was 

definitely flattened), 

Ti upright Ts and Tj inverted '3 

T] inv. Tj and Tj fiat or upright 7 

Ti and Tj inv. Tj flat or upright 13 

In 20 of the 26 cases, therefore, the T-wave tvas definitely abnormal and 
was of the type usually associated with the myocardial changes that result 
from deficient coronary blood flow, usually due to coronary sclerosis, but 
. also due to narrowing of one or both coronary orifices by aortic valvular dis- 
ease or aortitis. The blood pressure was normal in 12 and elevated in 14 
of these cases, although as previously mentioned it is our impression that 
many had had a previous hypertension. The presence or absence of hyper- 
tension bore no relation to the electrocardiographic changes as listed, and this 
would seem to confirm the observation made by one of us (G. F. S.) “ that 
cardiographic changes of this sort are due to coronary artery disease and the 
associated myocardial involvement rather than to hypertension per se. 

The coronary arteries showed some evidence of abnormality in 23 of the 
26 cases, i.e., a beading in three, a diffuse sclerosis in nine, a stenosis in two, 
a thrombosis in five, and narrowing of a coronary orifice in four. The nor- 
mal coronary arteries were noted in one rheumatic, one nephritic, and one 
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luetic case, in each of which the cardiogram was abnormal, and in two of 
which the blood pressure was normal. The massive hypertrophy would of 
itself account for some of the electrocardiographic change. 

Pathological Findings 

The enlargement found was, in practically every case, a general hyper- 
trophy and dilatation. The walls of both the left and right ventricle were 
greatly thickened. No evidence of enlargement of any one chamber, or of 
the inflow or outflow hypertrophy of Parkinson ® was noted. This was not 
surprising inasmuch as these cases represented an extreme degree of cardiac 
enlargement past the stage of localized hypertrophy. Microscopically the 
heart fibers were enlarged. It was not true that the largest fibers were found 
in the largest heart, case 3, in which the heart weight was 1750 grams. The 
amount of myocardial degeneration and fibrosis showed considerable varia- 
tion and raised the question as to the relative importance of true muscular 
hypertrophy and fibrosis as the cause for the increased heart weight. In 
most instances, of course, both enlargement of the individual muscle fibers 
and fibrosis were present. The weight as recorded was, of course, the 
weight of the heart alone free of blood and blood clot. In the tabulation 
tables 2 to 5 only the important cardiac postmortem findings are listed ; and 
the rule was that most hearts showed overlapping, with two or more factors 
present to account for the hypertrophy. 

The condition of the coronary arteries was carefully noted in every case, 
and in only seven of the 42 were they found to be normal. In these cases 
other obvious causes for hypertrophy were present. The coronary arteries 
in the remaining 35 cases were described as : beading or scattered plaques, 5 ; 
diffuse sclerosis, 13; stenosis, 4; thrombosis, 8; narrowed orifice (luetic 
aortitis), 5. 

The liver showed chronic passive congestion in every case. In one in- 
stance, number 29, there was in addition a portal cirrhosis. The kidney 
findings have already been mentioned, the commonest lesion found being a 
chronic glomerulonephritis with an accompanying nephrosclerosis of varying 
degree in some cases. 

There were in certain instances autopsy findings in addition to the cardio- 
renal damage sufficient to be a factor in causing death. Some of these have 
already been mentioned. They were a lobar pneumonia in number 3, 
bronchogenic carcinoma in number 11, enlarged prostate in number 24, cir- 
rhosis of the liver, enlarged prostate and pulmonary abscess in number 29, 
perforated gastric ulcer in number 24, terminal hemorrhagic pancreatitis in 
number 35, hydronephrosis due to aberrant artery in number 40. In the re- 
maining 35 cases the death was due solely to the cardio-renal-vascular 
\ changes. 

\ The high incidence of coronary artery involvement in this series of en- 
larged hearts is in keeping with the observation of Palmer that coronary 
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sclerosis per se is an important factor in the production of hypertrophy. 
He reports five cases with coronary sclerosis followed over one to four years, 
during all of which time the blood pressure remained normal, that showed 
progressive enlargement. Where, as is usual, the coronary sclerosis is as- 
sociated with a hypertension the resulting hypertrophy is much greater. This 
relation of coronary sclerosis to the production of hypertrophy has some 
bearing on this present series. In the past the infectious types of heart dis- 
ease, rheumatic or luetic, were considered the most likely causes of great en- 
largement. In recent years the importance of the degenerative changes 
associated with coronary sclerosis and hypertension has received more recog- 
nition. In this group it seems significant that only 15 of the 42 were due to 
the infectious type of heart disease, whereas 27 were due to degenerative 
changes. This present series may be affected to a certain extent by the fact 
that we have in this area, as has been reported for the Northwestern States,^" 
a low incidence of rheumatic infection. In New England the incidence of 
rheumatic infection and, therefore, of the percentage incidence of rheumatic 
heart disease would be much greater. 

Summary 

Forty-two cases of cardiac hypertrophy of sufficient degree to be called 
true instances of corda bovina were collected from the autopsy material of 
the Vancouver General Hospital in 1937 and 1938. 

These cases were all of approximately twice the upper limit of normal 
heart weight and they illustrate the importance of heart strain, work h3'per- 
trophy, in the production of cardiac enlargement. 

Hypertension was probably the important clinical factor in producing this 
hypertrophy. 

Chronic adhesive pericarditis was notable because of its infrequency. 

Of the valvular lesions the aortic were commonest. 

Coronary sclerosis was the important pathological finding and this com- 
bined with the hypertension produced the great enlargement. 

The infectious types of heart disease accounted for only 15 cases, whereas 
the degenerative, arteriosclerotic changes accounted for 27. 
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FELTY’S SYNDROME; ITS SEVERAL FEATURES, 
INCLUDING TISSUE CHANGES, COMPARED 
WITH OTHER FORMS OF RHEU- 
MATOID ARTHRITIS^' 

By A. C. Curtis, M.D., F.A.CP., and H. M, Pollard, M.D, F.A.C.P., 

Anil Arbor, Michigan 

In 1924 Felty ^ described a syndrome occurring in five cases charac- 
terized by chronic rheumatoid arthritis, splenomegaly, and leukopenia. The 
syndrome occurred in individuals of middle age; all patients gave a history 
of marked loss of weight and all were undernourished; the arthritic process 
was distinctly chronic with an average duration of four and one-half years; 
the onset was either acute or gradual ; and in the extremities occurred a gen- 
eralized articular aching, which was mild but persistent, and accentuated 
by an occasional acute exacerbation. 

In two of the cases the spleens were palpable just below the costal 
margins, in two others at the level of the umbilicus, and in the fifth case 
at a point five centimeters below the umbilicus. The spleens were firm, but 
not tender. No abnormality in the size or consistency of the livers was 
noted. In two cases the lymph glands were not enlarged, but in the other 
three the axillary, inguinal and epitrochlear nodes showed definite enlarge- 
ment. 

In four of the cases there was a slight secondary anemia, the red cells 
varying from 3.75 million to 4.80 million, and the hemoglobin from 70 per 
cent to 80 per cent. The color index averaged 0.85. Felty described a 
striking leukopenia, varying from 1000 to 4200 white blood cells, which he 
felt was a distinctive feature in every case. The differential formulae were 
not characteristic and eosinophilia was not present. The urines were nor- 
mal with the exception of one case in which a urobilinuria was present. 
Stool examinations were negative. None of the patients showed any evi- 
dence of lues either serologically or on general examination. Three patients 
were afebrile during their hospital stay; two ran a low fever which subsided 
after one or two weeks. 

In discussing this syndrome Felty advanced two likely explanations for 
it: (1) “ The several features are manifestations of one pathological process, 
caused by a noxa which simultaneously affects the joints, the spleen, and 
the blood leukocytes. (2) The syndrome is merely the confusion of two 
separate clinical entities occurring coincidentally in the same individual. 
Taken separately without regard to the arthritis, the enlarged spleen with 
leukopenia and slight secondary anemia, the slight pigmentation of the skin, 
and the presence in the urine of urobilin, in the one case in which this was 

* Received for publication December 7, 1938. 

From the Department of Internal Medicine, Medical School, University of Michigan. 
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sought for, are typical features of early Banti’s disease.” Felty concludes 
by stating that “ one is more or less forced to the conclusion that this syn- 
drome is a distinct clinical entity of which the outstanding symptoms are 
those related to the joints and the outstanding signs are the enlarged spleen 
and the blood picture.” 

Since the original report by Felty, ^ Hanrahan and Miller (1932),- Singer 
(1933),® Alessandrini (1934),^ Craven (1934),° Price and Schoenfeld 
(1934),° Fitz (1935)/ Singer and Levy (1936),° Williams (1936),° Reich 
(1936) have described other patients with a syndrome of rheumatoid 
arthritis, an enlarged spleen, adenopathy, pigmentation of the skin, secondary 
anemia and leukopenia. Some of these observers have considered such a 
syndrome a definite clinical entity. Others have believed the “ Felty syn- 
drome ” to be an uncommon but not unexpected manifestation of chronic 
rheumatoid arthritis. Still others have looked upon the syndrome as an end 
result of long standing infection. 

Problem 

Rheumatoid arthritis has long been considered a disease resulting from a 
source of infection which does not have its primar)' location in the joint. 
Hench’-^’ has repeatedly emphasized that although the joints may be the 
most evidently diseased structures in rheumatoid arthritis, the course of the 
disease, its systemic manifestations and the pathological changes found in 
other tissues clearly demonstrate that the disease is a generalized one. Fur- 
thermore, if rheumatoid arthritis is a generalized disease, in some cases at 
least it would be expected grossly to involve other tissues such as the skin, 
muscle, spleen, liver, lymph glands and bone marrow. Many cases have 
been reported showing several of these systemic abnormalities. Little at- 
tention has been focused on the skin, muscle and vascular changes associated 
with rheumatoid arthritis. 

With the belief that a pathological study of the skin, muscles and small 
blood vessels removed from an area unrelated to an involved joint in patients 
with rheumatoid arthritis might give further evidence whether or not the dis- 
ease process was a generalized one, and also might aid in determining 
whether Felty ’s syndrome was a clinical entity or just an expected complex 
of the disease, we obtained such an examination on a group of 11 arthritics 
at the University Hospital. Four cases making up Group I (numbers 1, 
2, 3 and 4) presented the entire syndrome described by Felty, that is, rheuma- 
toid arthritis, leukopenia, enlarged spleen, anemia, and adenopathy. Three 
patients had biopsies of the skin and muscle. The fourth had a lymph gland 
biopsy. Four cases making up Group II (numbers 5, 6, 7 and 8) were se- 
lected as a measure of control, since tliey presented, in addition to rheuma- 
toid arthritis and an enlarged spleen, a leukocytosis instead of leukopenia. 
Four cases making up Group III (numbers 9, 10, 11 and 12) were selected 
since they presented rheumatoid arthritis without either a palpable spleen or 
a leukopenia. 
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A bi'ief summary of these cases together with their biopsy findings is as 
follows : 


Group I 


Felty’s Syndrome 


Rheumatoid Arthritis, with Leukopenia, Splenomegaly, Anemia and 

Adenopathy 

Case 1. A white male (B. R.), aged 67, was admitted to the University Hos- 
pital July 27, 1934, complaining of pain and stiffness in his joints of seven 3'ears’ 
duration. Four to five months prior to admission the joint involvement had become 
worse with increasing stiffness and loss of motion. There had been a chronic cough 
for two to three years, productive of two to three tablespoonsful of j'ellow sputum 
dail)\ There had been a loss of 25 pounds of weight since 1933. His past history 
was unessential with the exception of a nocturia of one to three times which he had 
had for a number of years. 

Examination: Showed a pale, undernourished, asthenic-appearing white adult 
male. There was fusiform swelling of the wrists and interphalangeal joints of the 
hands, with limitation of motion in the hands, wrists, elbows, shoulders and cervical 
spine. There were bean-sized lymph glands in tlie inguinal and epitrochlear regions. 
The lungs showed a few fine post-tussive rales at the right apex anteriorly below the 
clavicle. In the abdomen the liver border was palpable one finger's breadth below 
the costal margin on deep inspiration. The spleen was also “palpable.” Otherwise 
the physical examination was not significant. 

Laboratory findings: Several urine examinations were negative. The blood ex- 
amination on admission showed a 55 per cent hemoglobin, 4,300,000 red blood cells, 
2,850 white blood cells. The differential smear showed the poljTnorphonuclears to be 
45 per cent, basophiles 1 per cent, eosinophiles 1 per cent, Jvmphocytes 45 per cent, 
mononuclears 8 per cent. The red blood cells showed moderate acromia with no 
change in their size or shape. Platelets were normal in number. Numerous sub- 
sequent blood examinations were made, and on iron therapy the hemoglobin rose from 
52 per cent to 74 per cent at the time of discharge. There was also a gradual increase 
in the red blood cell count up to 5.2 million at the time of discharge. The white blood 
cells varied, ranging from 2,700 to 4,200. The routine stool examination was negative. 
Routine blood Kahn test was negative. Basal metabolic rate was — 5 per cent. A 
biopsy of the calf muscles on August 9, 1934 showed a marked fibrosis of the 
corium (see figure 1). In the adipose tissue were small blood vessels which showed 
practically complete obliteration, as well as several with active inflammation. The 
muscle showed a localized increase in interstitial nuclei with small perivascular in- 
filtrations (see figure 1 A). A roentgen-ray examination of the left shoulder, right 
wrist and hand showed osteoporosis and irregularit}’ of the lateral and medial margins 
of the first phalanges of the right hand, probablj’- due to arthritis. A stereoscopic 
projection of the thora.x showed a minimal parenchj-mal lesion of the right ape.x evi- 
dently tuberculous in nature. The actiWtj' by roentgen-ray was indeterminate at that 
time. During the patient’s hospitalization he had frequent elevations of temperature 
to 99.5° F. and above, and on one or two occasions to 101°. The pulse ranged from 
70 to 108 per minute. All sputum examinations were negative for acid fast bacilli 
and it was concluded that the parenchj’mal lesion in his right apex was inactive. He 
was discharged on September 18, 1934. 

He returned to the University Hospital on July 10, 1935, stating that his weak- 
ness, ease of fatigue and tiredness of the legs had increased, and that he had lost 10 
more pounds in weight. A slight incontinence of urine had developed since his last 
admission. 
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Figs. 1-1 A 
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The examination was essentially the same as before except that the prostate gland 
was hard, showed a two plus enlargement, and was quite nodular. The Department 
of Urology made a diagnosis of carcinoma of the prostate. Roentgen-ray reports 
showed no activity of the chest lesion. There was no evidence of metastatic carcinoma 
of the spine or pelvis. A blood count on readmission showed the following findings : 
Hemoglobin 68 per cent, red blood cells 4,120,000; white blood cells 2,500; polymorpho- 
nuclears 42 per cent, eosinophiles 1 per cent, lymphocytes 47 per cent, mononuclears 5 
per cent, myelocytes 4 per cent, lymphoblasts 1 per cent. The patient was discharged 
on July 24, 1935 with the advice that he should return for a biopsy of his prostate, but 
unfortunately he did not return and no further information is available about him. 

Case 2. A white male (L. M.), aged 47, was admitted to the University Hos- 
pital on August 20, 1934 complaining of weakness and stiffness of his joints. Three 
years prior to admission, the patient stated, he had a swelling the size of a walnut in 
the left side of his neck for a period of two weeks. The mass was not tender and 
finally broke inside followed by a severe fever. His weakness continued and he had 
been in bed continuously the year before admission. Also one year before admission 
he complained of joint symptoms, including swelling and redness beginning in the right 
hand and fingers and then the elbows, left hand, knees and ankles. A residual stiffness 
had remained in the ankles, knees and the last three fingers on the right hand. He 
had lost over 100 pounds during the previous three years. The past history was 
otherwise negative. 

Examination: Showed a fairly well developed but markedly emaciated white adult 
male appearing chronically ill. The .skin was dry and inelastic showing the evidence 
of marked weight loss. The mouth showed several teeth to be missing. The tonsils 
had been removed. The neck was negative except for small glands in the left pos- 
terior cervical chain. A few rales were heard at both lung bases posteriorly. Ex- 
amination of the heart showed no enlargement. Examination of the abdomen showed 
the liver enlarged two fingers’ breadth below the right costal margin. The spleen was 
felt three fingers’ breadth below the left costal margin. The extremities presented 
typical fusiform swelling of the joints with marked emaciation and muscular atrophy. 
There was some limitation of motion in the joints, particularly in the latter three 
fingers of the right hand. The nails were rounded. There were small bilateral 
inguinal and a.xillary lymph glands and bilateral enlarged epitrochiear glands. Other- 
wise the physical examination was not significant. 

Laboratory findings: The routine blood Kahn test and urine analysis were nega- 
tive. Examination of the blood on August 20, 1934 showed hemoglobin 49 per cent, 
red blood cells 2.9 million, white blood cells 5,500 with 70 per cent polyniorphonuclears, 
19 per cent lymphocytes, 9 per cent monocytes, 2 per cent basophiles; the red blood 
cells appeared pale in color but were otherwise normal. On August 30. 1934 the 
hemoglobin was 55 per cent, the white blood cells, 11,000. On September 7, 1934 the 
hemoglobin was 43 per cent, red blood cells 2.19 million, white blood cells 5,100, with 
a differential count appro.ximately as above. On September 13, 1934 the hemoglobin 
was 53 per cent, red blood cells 3.56 million, white blood cells 3,650; 78 per cent 
polyniorphonuclears, 17 per cent lymphocytes, 3 per cent eosinophiles, 2 per cent baso- 
philes. A calf muscle biopsy on August 24, 1934 showed slight atrophy of the skin. 
In the coriuni were occasional small perivascular infiltrations of lymphocytes, plasma 
cells and a few leukocytes (figure 2). The muscle showed atrophy, hypertrophy and 
variation in staining with an increase in the interstitial nuclei but no perivascular 

Fig. 1. Above (Low power). Case 1. (B. R.) Age 67. Duration of arthritis 7 
years. Loss of 25 pounds. Fusiform swelling of joints. Liver and spleen palpable. Hgb. 
55 per cent; w.b.c. 2,850. The biopsy from the calf shows atrophy of epithelium, fibrosis of 
corium, and occasional small perix'ascular infiltrations in the corium. 

Fig. 1 .4. Br/o'f (Low power). Case 1. (B. R.) The voluntary muscle shows an increase 

in the interstitial nuclei and small perivascular infiltrations. 
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Figs. 2-2 A 
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infiltration (figure 2 A). Agglutination tests were negative for B. typhosus, B. 
paratyphosis A and B, Br. abortus, Br. melitensis and Br. siiis. A stool culture 
showed no organisms of the typhoid dysentery group. Two blood cultures, one on 
admission and one shortly thereafter, were reported as negative. On September 19, 

1934 a stereoscopic roentgen-ray of the chest was negative for parenchymal disease. 

The patient had a persistent fever throughout his course in the hospital, varying 

from 99 to 101° F. dailj'. He was discharged September 21, 1934. 

Case 3. A white female (B. T.), aged 34, entered the University Hospital April 
6, 1935 complaining of rheumatism of six years’ duration. She had been practically 
-an invalid for two years previous to her admission. There had been a weight loss of 
30 pounds in the six year period. The past history was uneventful. 

Physical examination: Revealed a slender, undernourished, adult female. Her 
mouth was edentulous, her tonsils were absent, and her lung fields were clear. The 
joints presented typical fusiform swelling. There was ulnar deviation and some ab- 
duction of the right hand and a flexion deformity of both elbows. The spleen was 
palpable but the liver was not felt. There was flexion deformity of both knees with 
swelling and pain on motion. The ankles showed only stiffness. 

Laboratory findings: Routine blood Kahn test was negative, and several urinalyses 
were all negative. The blood count on April 7, 1935 showed a hemoglobin of 58 per 
cent, 3,750,000 red blood cells, 3,100 white blood cells. The differential count showed 
60 per cent polymorphonuclear cells, no basophiles, no eosinophiles and 40 per cent 
lymphocytes. No monocytes were present. Roentgen-rays of both knees on April 8, 

1935 showed advanced atrophic arthritis with beginning erosion of the articulating 
surfaces of both knees, and beginning subluxation. 

This patient’s temperature varied from 99.5 to 101° F. for the first seven weeks 
that she was in the hospital. About May 25, 1935 her temperature gradually began to 
increase up to 102° F. daily, and on June 20, 1935 her temperature went to 104° F. 
This remained septic in type, daily reaching from 103 to 104° F. On June 11, 1935 
a biopsy of the calf muscle was obtained which showed an atrophy of the epidermis 
and a number of small perivascular inflammatory foci in the dermis (figure 3). The 
muscle showed well marked changes with simple and fatty atrophy and small peri- 
vascular inflammatory foci, chiefly lymphocytic. A blood culture was taken on June 
20, 1935, which was reported as showing Staphylococcus aureus. It was concluded, 
therefore, that some time about May 25, 1935 this patient had developed a septicemia. 
Her condition grew progressively worse and on July 1, 1935 her respirations ceased. 

At autopsy the liver and spleen were both markedly enlarged. All muscles, in- 
cluding the heart muscle, were markedly atrophic. There was an acute abscess 
anterior to the vertebral column and posterior to the larynx, as well as a small abscess 
in the left lung. On microscopic section of the spleen, the following report was 
made: “Acute exacerbation of chronic passive congestion. Hyaline material, ap- 
parently amyloid, in many of the follicles. Numerous bone marrow giant cells in the 
sinusoidal spaces.’’ All lymph nodes showed a chronic type of lymphadenitis with 
marked hyperplasia of the sinus reticulum. After decalcification, the sternum, verte- 
bral body, and ribs showed a congestive marrow \%’hich was 90 per cent cellular. In 
one of the long bones there was fatty marrow associated with osteoporosis. The 
bone marrow from the femur was about 50 per cent cellular. Sections from the 
muscles of the thorax and back showed perivascular lymphocytic infiltration. 


Fig. 2. Above (Low power). Case 2. (L. M.) Age 47. Duration of artliritis one 
year. Weight loss of 100 pounds. Fusiform swelling of joints. Liver and spleen palpable. 
Anemia and leukopenia. The calf biopsy shows atrophy of the skin with occasional small 
perivascular infiltrations of lymphocytes, plasma cells and a few leukocytes. 

Fig. 2 a. Below (Low power). Case 2. _(L. M.) The muscle fibers show simple 
and fatty atrophy, hypertrophy, rariation in staining and an increase in tlie interstitial nuclei. 
No perivascular infiltrations are present. 
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Case 4. A white male (B.S), aged 64, was admitted to the University Hospital 
on August 3, 1937, with the chief complaint of rheumatism of nine years’ duration. 
At the onset, he had noticed painful feet with swelling which lasted from three to four 
weeks. Since then, he had had recurrent attacks yearly, usually in the summertime. 
The attack noted on admission had started six weeks prior to that date, at which time 
he first observed swelling and pain in the left wrist and hand with loss of motion and 
some redness, leaving pain in the right sacroiliac area, the right shoulder and neck. 
He had lost 55 pounds in weight during the past nine j^ears’ time. His history was 
otherwise uneventful. 

Physical examination: The patient was obviously undernourished and was in some 
acute distress. His temperature was 100.5° F. The spleen was palpable two fingers’ 
breadth below the left costal margin, and the liver was palpable three fingers’ breadth 
below the right costal margin. The wrists were swollen, warm and tender, and pain- 
ful on motion. There was slight pain on motion of the elbows, shoulders and knees, 
but no swelling, warmth or limitation of motion. 

Laboratory findings: Various urine examinations were entirely negative. The 
blood count on August 7, 1937 showed 62 per cent hemoglobin, 4,300,000 red blood 
cells, 2,200 white blood cells. The smear showed 18 per cent polymorphonuclear 
neutrophiles, 70 per cent lymphocytes, and 4 per cent monocytes. 'The red blood cells 
were hypochromic, and the platelets were abundant. The white blood cell count on 
August 11, 1937 was 2,800. Stool examination was entirely negative, and blood 
agglutinations for Brucella abortus, niclitensis, and suis were negative on August 9, 
1937. The blood Kahn was negative. Chest roentgen-ray showed only pulmonary 
emphysema. A biopsy of a maxillary lymph node was obtained on August 17, 1937 
which showed well-marked lymphoid hyperplasia. The follicular architecture was 
well preserved, suggesting that the process was apparently inflammatory. No biopsy 
of the skin or muscle was obtained. 


Group II 

Rheumatoid Arthritis zuith Splenomegaly but zvithout Leukopenia- 

Case 5. A white male (W. T.), aged 27, was admitted to the University Hos- 
pital August 23, 1935 complaining of painful and swollen joints. Five years prior to 
admission he had an attack of influenza following which he developed a sharp pain 
beneath the right costal margin made much worse by deep breathing. Two months 
later he developed painful, red, swollen knee joints. Since tliat time all the joints of 
his body have become involved in a similar fashion. He had had a cough productive 
of about a quarter of a cupful of mucoid sputum daily which had occasionally been 
blood-tinged. He had lost a total of 40 pounds in weight during the past year. His 
past history was essentially negative. 

On examination his temperature was 100, pulse was 130 and respirations were 
30. The patient was an undernourished, white male lying in bed appearing chronically 
ill. The tonsils had been surgically removed. Tlie lung fields were clear and the heart 
was negative. Blood pressure was 138 mm. of mercury systolic and 90 diastolic. In 


Fig. 3. Above (Low power). Case 3. (B. T.). Age 34. Duration of arthritis 6 
years. Thirty pounds weight loss. Fusiform swelling of joints. Palpable spleen. Anemia 
and leukopenia. The calf biopsy showed a number of small perivascular inflammatory foci 
of lymphocytes and polymorphonuclear leukocytes in the skin. \Vry slight atrophy of the 
skin is present. 

Fig. 4. .Bcloiv (Low power). Case 6. (M. P.) Age 44. Duration of arthritis 10 
years. Weight loss of 40 pounds. Fusiform swelling of joints. Liver and spleen both pal- 
pable. Hgb. 54 per cent, W.B.C. 13.450. The calf biop.sy shows atrophy of tlie muscles and 
marked increase in interstitial nuclei. Small perivascular infiltrations can be seen about some 
of the arterioles. 
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the abdomen the spleen was just barely palpable beneath the left costal margin. 
The liver was not felt. Rectal examination was negative. There was generalized 
pea to bean sized firm lymphadenopathy. The joints showed extensive fusiform 
swelling with multiple flexion deformities. 

Laboratory findings: The routine blood Kahn test was negative. Urinalysis on 
three occasions showed 1 to 2 plus albumin, a negative test for sugar, specific gravity 
of 1.020. Microscopic examination of the sediment showed one to two red blood 
cells per high power field, an occasional Avhite blood cell and a few granular casts. 
Blood studies on August 22, 1935 showed a hemoglobin of 48 per cent (Sahli), with 
3.46 million red blood cells and 9,100 white blood cells per cubic mm., with 72 per cent 
polymorphonuclears, 3 per cent eosinophiles, 20 per cent lymphocytes and 2 per cent 
monocytes. After iron therapy and one blood transfusion the hemoglobin on Oc- 
tober 2, 1935 was 77 per cent (Sahli) with 3.77 million red blood cells per cubic 
mm. Two stool examinations showed a negative guaiac test, and 1-3 plus benzidine 
test for occult blood. Two sputum examinations showed no acid fast organisms. The 
blood non-protein nitrogen was 18 mg. per 100 c.c. on August 24, 1935. Blood cul- 
tures taken on September 4, 1935 and September 19, 1935 were both negative. Ag- 
glutination tests reported on September 6, 1935 were negative for B. typhosus, para- 
typhosus A and B., Br. abortus and Br. nielitensis. The patient was a type II in 
blood grouping. A throat culture showed Streptococcus viridans, Streptococcus an- 
hemolyticus , Hemophilus henwlyticus and a large gram positive micrococcus. Con- 
centrated sputum examination for acid-fast bacilli was negative. Electrocardiogram 
on September 6, 1935 was reported as not definitely abnormal. A calf muscle biopsy 
on September 17, 1935 showed the absence of any inflammatory infiltrations in the 
skin. There was no increase in interstitial nuclei and perivascular infiltration. No 
changes were present which suggested angiomyositis. Stereoscopic roentgen-rays of 
the chest on August 26, 1935 and September 6, 1935 showed a negative chest. Roent- 
gen-rays of the right elbow, right hand and right knee showed atrophic changes of 
all these joints. Bronchographic studies after the injection of iodized oil on October 
14, 1935 showed no evidence of gross abnormality of the bronchi and no signs of 
bronchiectasis. 

Case 6. A white female (M. P.), aged 44, was admitted to the University Hos- 
pital May 30, 1934 complaining of stiffness and deformity of the joints. Ten years 
before the patient had experienced swelling, redness, tenderness, and limitation of 
motion in the joints. Her first symptoms began in the ankles and later involved the 
wrists, finger joints, elbows, shoulders, knees and hips. In the last eight years there 
had been a progressive deformity of the above mentioned joints. She had remained 
up and about, being able to do most- of her housework until six months prior to ad- 
mission. At that time she developed influenza following which her rheumatism be- 
came markedly exacerbated, and walking became more difficult and painful. She had 
lost 40 pounds of weight. 

Physical examination: Showed an emaciated patient appearing older than her 
actual age. All teeth had been recently extracted, and the tonsils had been removed. 
No adenopathy was present. The lung fields were clear and the heart was normal 
in size. The blood pressure was 126 systolic and 88 diastolic. The liver border was 
palpable two cm. below the rib margin. The spleen was definitely enlarged and could 
be felt below the left rib margin. There was fusiform swelling of the interphalangeal 
joints of both hands, the wrists and the knees, with some limitation of motion. 

Laboratory findings: The blood Kahn test and urine analysis were negative. A 
blood count showed 54 per cent hemoglobin, 4.09 million red blood cells, 13,450 white 
blood cells ; the differential smear showed 79 per cent polymorphonuclears, 2 per cent 
basophiles, 1 per cent eosinophiles, 15 per cent lymphocytes and 3 per cent monocytes. 
The red blood cells showed moderate acromia, but were normal in size and shape. The 
platelets were normal. A stool examination showed 1 -}- benzidine on a meat con- 
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taining diet. Stereoscopic roentgen-ray of the chest was negative. A roentgen-ray 
examination of the left knee showed chronic atropiiic arthritis with definite atrophy 
of the tissue above and below the joint. Demineralization of the bone was present 
and there was a mild loss in the joint space. A biopsy of a calf muscle was done on 
July 12, 1934 and repeated on September 11, 1934. The first biopsy showed slight 
maceration of the epidermis. The dermis and panniculus showed no lesion other than 
operative hemorrhage. The voluntary muscle was distinctly abnormal. It was 
atrophic and the interstitial nuclei were increased. Around some of the small arteries 
there was a slight inflammatory reaction. The second biopsy showed some atrophy of 
the voluntary muscles. The muscle fibers were in part atrophic and in part h 3 'per- 
trophic. A definite increase of interstitial nuclei was present. The blood vessels 
showed a perivascular infiltration in several instances (see figure 4). 

On August 5, 1934 the patient was discharged. 

She returned to the University Hospital on September 10, 1934 without much 
change in her symptoms. Examination showed that her physical signs were approxi- 
mately the same as at the time of discharge. The blood examination on September 10, 
1934 showed 66 per cent hemoglobin, 4.1 million red blood cells, 7,500 white blood 
cells, and a differential smear showed pol^miorphonuclears 70 per cent, eosinophiles 4 
per cent, lymphocytes 20 per cent, monocytes 6 per cent. The smear showed acromia 
of the red ceils but otherwise was normal. October 22 the hemoglobin was 53 per cent, 
white blood count 7,350. Stool examination was negative. 

Case 7. A white female (J. K.), aged 58, was admitted to the University Hos- 
pital on June 11, 1934, and discharged June 28, 1934. Her chief complaint was that 
of painful, deformed joints which she had had for four years. At the onset of her 
disease, she had had tenderness, swelling and painful motion of multiple joints, whicli 
included the joints of the hands, feet, knees and right shoulder, all of which had 
rapidly increased in severity six months prior to admission. 

Physical examination: This patient was distinctly undernourished. The skin 
showed numerous pigmented, slightly elevated nevi over the abdomen and evidence 
of slight pallor. The teeth had been extracted. The tonsils were atrophic. The 
spleen was definitely enlarged, extending three fingers’ breadth below the left costal 
margin. The liver was palpable one finger’s breadth below the right costal margin. 
There was marked limitation in range of motion in both shoulders, more marked on 
the right. There was fusiform swelling of the elbows and wrists with moderate 
flexion deformity of both and distinct ulnar deviation of the hands. The knees were 
slightly tender to palpation. 

Laboratory findings: Routine blood Kahn examination was negative and several 
urine analyses were all negative. The blood count on admission showed 60 per cent 
hemoglobin, 4,470,000 red blood cells, 10,950 white blood cells, and the differential 
count showed 84 per cent polymorphonuclear neutrophiles, 1 per cent eosinophiles, 11 
per cent lymphocytes, and 4 per cent monocytes. Stool examination was negative. 
A biopsy of the calf muscle was taken on September 6, 1934. There was both simple 
and fatty' atrophy of the voluntary muscles. An active interstitial myositis was 
present with infiltrations around the small blood vessels and capillaries (figure 5). 
The arteries were of somewhat larger caliber and showed a definite periarteritis and 
angiomyositis. Roentgen-ray examinations of the bones of both hands showed 
chronic arthritis, of tlie mixed type, bilaterally'. The carpal bones showed a fairly 
marked degree of calcium loss and apparent narrowing of interosseous joint spaces. 

Case S. A white male (F. K.), aged 56, was admitted to the University Hospital 
on November 28, 1934, and discharged on December 24, 1934. He gave a history' of 
pain at various times for over a period of IS years in different joints, including his 
hands, wrists, elbows, shoulders, knees, ankles, liips, back and neck. The initial at- 
tack was in the right hip. His condition had been progressively worse during the 
previous six years. For the six weeks prior to admission there had been some 
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swelling, soreness and pain in the right knee and hip, and he had been unable to walk 
for four weeks. He had lost a total of 12 pounds in the three months prior to ad- 
■ mission. The history was otherwise uneventful. 

Physical examination: This patient’s weight was 110 pounds. Examination of 
the head and neck was negative. There was moderate submaxillary adenopathy 
bilaterally. No other enlarged lymph glands were noted. The spleen was palpable 



Fig. 5. (Low power). Case 7. (J. K.) Age 58. Duration of arthritis four years. 

Fusiform joint swelling. Spleen enlarged three fingers’ breadth. Anemia, leukocytosis. The 
biopsy from the calf showed simple and fatty atrophy of the voluntary muscle. An increase 
in the interstitial nuclei is present. Several perivascular infiltrations of lymphocytes and 
leukocytes can be seen. 

two fingers’ breadth below the left costal margin. The liver was not felt. There was 
marked fusiform swelling of knees, hands, wrists, and toes. Complete flexion of the 
fingers and wrists was impossible. The motion of the left elbow was restricted from 
90 degrees to about 120 degrees. The physical examination otherwise was negative. 

Laboratory findings: The routine blood Kahn test for syphilis was negative, and 
several urine examinations were entirely normal. A blood count on December 2, 1934 
showed 78 per cent hemoglobin, 4,600,000 red blood cells, 9,600 white blood cells. The 
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smears showed 70 per cent polymorphonuclear neutrophiles, 2 per cent eosinophiles, 
24 per cent lymphocytes and 3 per cent monocytes. A basal metabolic rate was + 10 
per cent. A biopsy of the calf muscle was done on December 11, 1934 and showed an 
occasional slight perivascular increase in wandering cells and a slight increase of 
interstitial nuclei, with evidence of clumping. The small vessels showed no significant 
lesion. Roentgen-rays of the right knee and left elbow showed mixed arthritis with 
osteoporosis of the bones of these joints. There was a fair amount of periarticular 
swelling of the right knee joint. Bony articular cortex was thin, and there was slight 
hypertrophic lipping of the external condyle. 

Group III 

Rheumatoid Arthritis, without Leukopenia or Splenomegaly 

Case 9. A white male (J. V. D.), aged 49, was admitted to the University Hos- 
pital on February 17, 1936 complaining of pain in his joints of 17 months’ duration. 
The process had started in his ankles, but had within a few weeks involved the knee 
joints, right wrist, index and little fingers of the left hand, and all the fingers on the 
right hand. The left shoulder joint had also become painful, stiff and swollen. The 
process had been progressive up to the time of admission. He had lost 50 pounds of 
weight in the period since the onset of his illness. As a child, he had had measles, 
mumps, chicken-pox and whooping cough. There was no history of scarlet fever 
or rheumatic fever. He had had a tonsillectomy in January 1935, and all of his teeth 
had been extracted one year prior to admission. 

Physical examination: Revealed an adult male who did not appear to be acutely 
ill. Examination of his head and neck was negative. The lung fields were clear 
and his heart was normal. The liver and spleen were not palpable. His knee joints, 
ankles, right wrist, and left index and little fingers presented the typical fusiform 
swelling of rheumatoid arthritis with stiffness. There was no redness present. The 
cervical, axillary, epitrochlear, and inguinal nodes were present but not enlarged or 
tender. 

Laboratory findings: The routine blood Kahn test for syphilis was negative. 
Several urine examinations were entirely negative except for sugar, and the diagnosis 
of diabetes mellitus was eventually made. The blood count on February 18, 1936 
showed 70 per cent hemoglobin, 4,190,000 red blood cells, 9,000 white blood cells; 50 
per cent polymorphonuclear cells, no basophiles, 3 per cent eosinophiles, 45 per cent 
lymphocytes, and 2 per cent monocytes. A biopsy of the calf muscle obtained on 
February 25, 1936 showed very slight perivascular infiltration in the skin and no 
recognizable changes in the muscle. Stereoscopic roentgen-ray of the chest was en- 
tirely negative. No other roentgen-rays were obtained. 

Case 10. A white female R.), aged 47, was admitted to the University 
Hospital on January 31, 1936. Although her chief complaint was that of a vaginal 
tumor, she gave a history of having had “arthritis” since the age of four. This 
had become severe at the age of 14 following an attack of scarlet fever, and it was 
again accentuated following the deliver}' of her first child 13 years before admission. 
She had actually gained weight during the past three years. Pain and stiffness of her 
joints had been progressive during the previous 10 years. 

Physical c.vamination : Revealed submental, cervical, axillary, epitrochlear and 
inguinal gland enlargement. This was very mild, however. There was a cystic area 
present in the right breast. The extremities presented well marked fusiform swelling 
of tlie joints which involved the toes, fingers and hands primarily. However, the 
larger joints, such as the elbow, knee, shoulder, hip and ankle joints also showed some 
limitation of motion and pain. Pelvic examination was negative. 

Laboratory findings: Tiic routine Kahn test was negative. Repeated urine ex- 
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aminations were all normal. A blood count on January 31, 1936 showed 86 per cent 
hemoglobin, 9,500 white blood cells. On February 24, 1936 the hemoglobin was 75 
per cent with 4,290,000 red blood cells, 5,750 white blood cells, 62 per cent poljTOor- 
phonuclear leukocytes, no basophiles, 4 per cent eosinophiles, 20 per cent large lympho- 
cytes, 6 per cent small lymphocytes, and 8 per cent monocytes. The red blood cells 



Fig. 6. (Low power). Case 10. (M. R.). Female, age 47, admitted January 31, 1936. 

Duration of arthritis 25 years. No weight loss. Fusiform joint swelling. No anemia. 
W.B.C. 9,600. Spleen not palpable. The biopsy from the calf showed several small foci 
of perivascular infiltrations in the muscle which were chiefly lymphocytic. 

appeared normal. Stool examination was entirely negative. Roentgen-ray examina- 
tions of the right knee and spine showed advanced atrophic arthritis in each knee 
with considerable hypertrophic spurring, more on the right than on the left. There 
%vas minimal osteoporosis of the spine. There was advanced atrophic arthritis of both 
hip joints. A biopsy of a calf muscle on February 27, 1936 showed small perivascular 
lymphocytic infiltration in the skin and several small foci of perivascular infiltration in 
the muscle, chiefly lymphocytic, characteristic of an angiomyositis (figure 6). 
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This patient had a dilatation and curettage on February 4, 1936 which showed 
only polypoid hyperplasia. A tumor of the left breast, removed on February 8, 1936, 
showed a papilliferous cystadenocarcinoma. The patient had only a simple mastec- 
tomy, and the postoperative course was uneventful. 

Case 11. A white male (J. M.), aged 53, was admitted to the University Hos- 
pital on February 26, 1936, complaining of arthritis in the knees and feet of four 



Fig. 7. (High power). Case 11. (J. M.). Male, age 54. Duration of arthritis three 
years. Fusiform joint swelling. Spleen not enlarged. Mild anemia. W.B.C. 21,850. A 
biopsy specimen shows irregular atrophy of the voluntary muscle. There is a marked in- 
crease in the interstitial nuclei and a slight old chronic myositis. 

years’ duration. He had originally developed pain and a fusiform swelling of the 
right knee, which had later spread to the left knee. Since that time, the ankles had 
become involved and subsequently almost all the joints of his body. The past history 
was otherwise uneventful. 

Physical cxaminaiion: Revealed an undernourished, adult male not acutely ill. 
The extremities revealed slight fusiform swelling of the fingers and wrists, and 
atrophy of the dorsum of the hands, with e.xtensive fusiform swelling of both knees 
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and ankles. His examination was otherwise negative. The liver and spleen were 
not palpable, and there was no enlargement of the lymph glands noted. 

Laboratory findings: The routine blood Kahn test was negative. His blood count 
showed a hemoglobin of 56 per cent, 5,640,000 red blood cells, 21,850 white blood cells. 
Differential smear showed 80 per cent polymorphonuclear cells, 10 per cent mono- 
cytes, 9 per cent basophiles and 1 per cent eosinophiles. The urine on admission 
showed a 1 per cent albumin, numerous white blood cells and 20 to 30 red blood cells 
per high power field. The diagnosis made was chronic pyelonephritis and hydro- 
ureter, in addition to a chronic active prostatitis. A biopsy of the calf muscle, ob- 
tained on March 3, 1936, showed us significant changes in the skin. There was 
irregular atrophy of the muscle with increased stroma cells and a still active chronic 
myositis. The inflammatory process was non-selective for the vessels (figure 7). 
His white blood cell count later returned to 10,550 before his discharge. Roentgen- 
rays of the knees showed the arthritis, involving both knees and both feet, primarily 
atrophic in type. 

Case 12. A white male (R. A.), aged 36, was admitted to the University Hos- 
pital June 1, 1936, complaining of pain, swelling and stiffness of the joints. The 
attacks of swelling, heat, redness, and tenderness of the joints began at the age of 
11 at which time he was confined to bed for one year. On admission the most pain- 
ful joints were the elbows, shoulders, and right knee. All the joints involved were 
stiff with marked limitation of motion. He had lost 70 pounds during the one and 
one-half years prior to admission, during which time he had had occasional “ fever.” 
The history otherwise was negative. 

Physical examination: Revealed an undernourished white adult male, chronically 
ill. All the joints except the spine showed fusiform swelling. There was a flexion 
deformity of the elbows and knees. Tiie arms were held at the side and the hips were 
extended. Heart and lungs were negative. The liver and spleen were not palpable 
and there was no lymphadenopathy. The examination was otherwise non-essential. 

Laboratory findings: Routine blood Kahn test was negative. Several urine ex- 
aminations were negative. Complete blood count on admission showed 89 per cent 
hemoglobin, 5.4 million red blood cells, and 7,200 white blood cells. The differential 
count showed 60 per cent polymorphonuclears, 1 per cent basophiles, 1 per cent eosino- 
philes, 24 per cent lymphocytes and 14 per cent monocytes. A biopsy of a calf muscle 
on June 16, 1936 showed the dermis was without inflammatory reaction; there was a 
slight fatty and simple atrophy of voluntary muscle with a relative increase in inter- 
stitial nuclei ; numerous phagocytes with hemosiderin in them were seen around the 
small blood vessels, suggesting a previous local hemorrhage. 

Discussion 

Splenomegaly in Arthritis. Although Felty first described the entire 
complex, its several features have been recorded separately by others. 
Chauffard in 1896, and Herringham in 1909, described splenomegaly 
and hepatomegaly in association with arthritis. Still in 1897 described a 
syndrome, seen in children, of anemia, enlarged glands and enlarged spleen 
in association with chronic progressive enlargement of the joints, which has 
since been called “ Still’s disease.” Giffin,^® in writing of diseases of the 
spleen, stated that splenomegaly sometimes occurs in chronic arthritis and 
called it chronic infectious splenomegaly. Ward described a leukopenia 
and a low grade eosinophilia occurring in chronic septic splenomegaly. 
McCrae,’^' in 1904, reported an enlargement of the spleen in four of 110 
cases of arthritis deformans; Hench found that splenomegaly occurred 
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in about 1 per cent of the cases of rheumatoid arthritis, and Dawson “ re- 
ports that it occurs in between 10 and 15 per cent of the cases. 

The pathological findings in the spleen in cases of “ Felty’s syndrome,” 
where splenectomy has been performed or autopsy done, show great simi- 
larity. Hanrahan and Miller ^ described hyperplasia of the endothelial cells 
lining dilated sinuses, an increased number of plasma cells in the pulp spaces, 
and very large Adalpighian bodies with germinal centers in proportion. 
Craven’s ® case showed dilated sinuses filled with red blood cells. The 
splenic pulp had many plasma cells and large mononuclear phagocytes. The 
Malpighian bodies were enlarged with prominent germinal centers. Price 
and Schoenfeld ® and Reich described a diffuse chronic splenitis. Singer 
and Levy ® likewise described the findings of a chronic septic splenitis in 
their two cases. 

Whereas eight of the 12 cases described above in our series had an en- 
larged spleen in association with their rheumatoid arthritis, there is a micro- 
scopic study of the spleen available on only one. This was Case 3 de- 
scribed under Group I. This patient came to autopsy and the pathologist 
submitted the following description of the spleen : “ Hyalin material, ap- 
parently am 3 doid, in many of the follicles. Numerous bone marrow giant 
cells in the sinusoidal spaces.” 

None of the pathologic findings in the spleens of our cases and those 
described by others are indicative, we believe, of anything more than a 
chronic infection, most probably of a generalized nature. 

Leukopenia in Arthritis. In six of the 1 10 cases of arthritis deformans 
reported by McCrae,^' a leukocyte count of 5000 or less was recorded. 
Eaton found a leukopenia in 22 per cent of 250 cases, the differential 
formulae showing a neutropenia (under 60 per cent) in 43 per cent and an 
eosinophilia in 10 per cent. Dawson reports that a leukopenia often de- 
velops in long continued chronic cases of rheumatoid arthritis and Hench “ 
likewise states that in the more chronic stages the leukocytes tend to be 
definitely low (4000 to 6000 per cu. mm.). 

The duration of the rheumatoid arthritis in the four cases of this group 
of 12 which showed a leukopenia was eight, one, six, and nine years re- 
spectively. Although the average duration of disease in these 12 cases was 
6.9 3 'ears, we agree with those who believe that the leukopenic response is 
indicative of a long standing chronic infection, and not an integral part of 
any specific syndrome. 

Bone Marrozv Response. The sternal bone marrow in the case reported 
by Price and Schoenfeld “ showed some Iwperplasia, a few bone marrow giant 
cells, and an active myelosis. The bone marrow in one of the two cases 
reported b 3 ’ Singer and Lev 3 - ® showed marked congestion and signs of 
atrophy in the fatt 3 ’^ portions. The reticulum was inconspicuous and the 
cellularit 3 ' was 37 per cent. The marrow of the other case showed dilated 
sinuses and congestion. The reticulum cells were swollen and the ccllularit}- 
was 80 per cent. A sternal puncture in Williams' case ^ showed numerous 
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normoblasts and nucleated red blood cells. There were some stem cells, a 
few granulocytes, rare mature polymorphonuclear leukocytes, and numerous 
megakaryocytes. The atypical findings in the bone marrow of Williams’ 
case ® suggested to him a primary blood dyscrasia, in which there is an arrest 
in the maturation of the polymorphonuclear leukocytes. 

A specimen of bone marrow was obtained in one case of this series. Case 
3 in Group I, which patient came to autopsy. After decalcification the rib, 
sternum and vertebral body showed bone marrow which was actively cel- 
lular, having numerous megakaryocytes and the various types of young 
blood cells. The cellularity varied from 60 to 80 per cent. 

Whereas the number of cases with bone marrow findings reported else- 
where when added to our own is very small, the picture found in these few 
does not seem characteristic to us of anything other than the result of a 
chronic infection. 

Lymph Glands. A biopsy of a lymph gland in one case reported by 
Felty^ showed chronic lymphadenitis. The hemolymph nodes in Price and 
Schoenfeld’s case ® showed myeloid changes with moderate edema and de- 
posits of hemosiderin. An inguinal node biopsied in one of the two cases 
reported by Singer and Levy ® showed chronic lymphadenitis. In the other 
case, dilated sinuses and hyperplasia were found in the abdominal, inguinal 
and cervical glands. 

Two of our cases have a microscopic study of a lymph gland recorded. 
One case (Case 4, Group I) showed a chronic hyperplastic lymphadenitis 
with marked hyperplasia of the sinus reticulum. The lymph gland of the 
other case (Case 2, Group III) showed chronic hyperplastic lymphadenitis 
with marked hyperplasia of the reticuloendothelium. 

We do not consider the changes found in our own cases, or in the others 
reported, as significant of anything other than a chronic infection, not of any 
specific nature. 

Calf Muscle Biopsies. In Group I of our series, three of the four cases 
showing rheumatoid arthritis, splenomegaly, leukopenia and adenitis (Cases 
1, 2 and 3) showed on biopsy of the skin and calf muscle : ( 1 ) atrophy of the 
epithelium; (2) fibrosis of the corium; (3) increase in interstitial nuclei 
of the muscle fibers, and (4) small perivascular infiltrations throughout the 
corium and muscle. It may be reasoned that the atrophy, fibrosis, and in- 
crease in interstitial nuclei are the result of disuse in these cases of long 
standing arthritis, yet we believe that these three features may likewise be 
manifestations of a chronic generalized infection. We further believe that 
the perivascular infiltration found in the corium and muscle more conclu- 
sively points toward the presence of some generalized infectious process. 

The patients in Group II (Cases 5, 6, 7 and 8) were selected because 
they presented, in addition to chronic rheumatoid arthritis and splenomegaly, 
a normal or elevated leukocyte count instead of a leukopenia. Calf muscle 
biopsies on all four of these cases showed two with an atrophy of the epi- 
thelium, fibrosis of the corium, increase in interstitial nuclei and again the 
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perivascular lymphocytic infiltration. In other words, the pathologic find- 
ings in these two groups are almost identical even though the cases of Group 
II lack the leukopenia. 

Again, as another means of control for the patients in Group I, we se- 
lected four cases (Group III, Cases 9, 10, 11 and 12). These four cases 
all showed a chronic rheumatoid arthritis, but without any splenomegaly or 
leukopenia. The calf muscle biopsies of these four cases showed atrophy, 
fibrosis and increase in the interstitial nuclei and, in addition. Case 9 showed 
a slight perivascular infiltration, Case 10 showed definite small foci of peri- 
vascular infiltration, chiefly lymphocytic, and Case 1 1 showed an old chronic 
myositis which is still active. 

In summarizing these pathologic findings, we believe that the changes 
noted in Cases 1 , 2 and 3 of Group I, Cases 6 and 7 of Group II, and Cases 
9, 10 and 11 of Group III are practically identical and therefore indicative 
of the same generalized chronic infectious process regardless of the variation 
in the clinical picture of these three groups. 

We likewise believe that the incidence noted in the literature of leuko- 
penia occurring in chronic rheumatoid arthritis, and of splenomegaly in 
chronic rheumatoid arthritis is of such an extent that the factor of this com- 
bination (arthritis, splenomegaly, leukopenia) occurring together in the same 
patient, is a result of chance rather than indicative of any specific syndrome. 
We tlierefore concur with the viewpoint of Dawson and others that there 
is no justification for the segregation of these cases, and that the use of the 
term “ Felty’s syndrome ” should be discontinued. 

Conclusions 

1. Calf muscle biopsies from patients showing chronic arthritis, leuko- 
penia, and splenomegaly, presented a similar pathologic picture to that seen 
in biopsies from those cases showing only chronic rheumatoid arthritis. 

2. The disease process in cases of chronic rheumatoid arthritis either 
with or without leukopenia and splenomegaly is a generalized one. 

3. Inasmuch as leukopenia or splenomegaly is not infrequent in patients 
with chronic rheumatoid arthritis, the occurrence of “ Felty’s syndrome ” in 
patients with arthritis is but a matter of chance. 

4. We believe Felty gave the correct interpretation to the syndrome when 
he said “ the several features are manifestations of one pathological proc- 
ess caused by a noxa Avhich simultaneously affects the joints, the spleen and 
the blood leukocytes.” This “noxa” seems to be the unknown etiological 
agent of rheumatoid arthritis and the whole syndrome is a not unexpected 
complex. 
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SUBCLINIC AL PULMONARY TUBERCULOSIS; A 
PRESENTATION OF FORTY CASES 

By R. H. Stiehm, M.D., Madison^ Wisconsin 

The individual destined to develop pulmonary tuberculosis will in most 
instances have it diagnosed no earlier today than years ago. Though the 
death rate continues to show a )^early drop, evidence indicates that this favor- 
able occurrence has resulted from factors other than an early diagnosis.^’ ® 
Efforts in the past have been directed primarily toward studying disease in 
its later stages as it occurs at the bedside, when symptoms and physical signs 
have made their appearance, and later, unfortunately, in a still more advanced 
stage, at the postmortem table. Relatively little is known at present of sub- 
clinical disease, of methods for its discovery, or of the factors that determine 
its subsequent course. This field is wide and unexplored, and a scientific 
approach to it offers the medical profession the privilege of serving mankind 
more adequately by making possible the treatment of disease in its earl)’' 
rather than in its later stages. 

Because illness and health continue to be associated with the presence or 
absence of symptoms and signs, our mental habits make it difficult to treat 
and consider seriously the potentialities of a pathological process not yet ex- 
tensive enough to alter the individual’s well being. The fallacy of associat- 
ing disease only with its manifestations as they occur later in the course was 
well appreciated and probably best expressed over a century ago by a French 
physician, Gaspard Laurent Bayle, when he wrote of tuberculosis: “This 
manner of considering phthisis is just as ridiculous as that of a naturalist 
who seeing a young oak tree would refuse absolutely to give it this name 
because it did not yet show all its generic and specific characteristics. More- 
over the oak which has just grown out of the ground, although it is a very 
feeble plant, is none the less a tree whose trunks will acquire a great deal of 
strength. It is the same with phthisis : in the beginning it seems scarcely a 
slight indisposition: in its last stage it strikes down the strongest man, it 
devours, consumes and reduces to a skeleton those whose plumpness, fresh- 
ness, and health appeared unalterable.” 

Tuberculosis as it affects the individual will always continue to be a very 
serious personal problem. A falling death rate in the general population 
offers little solace to the victim of tuberculosis who did not have the ad- 
vantage of early diagnosis. For him the problems of treatment are multi- 
plied, require a longer period of cure, and give a prognosis that is definitely 
less favorable. 

To insure early diagnosis all the infected, as determined by a properly 
Received for publication November 24, 1939. 

I wish to express my appreciation to Miss Etticl Thewlis, Dr. Gertrude Stewart, and 
Miss Tliekda Klatt for having done the total and differential leukocyte counts in this study. 
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administered Mantoux test, must be examined by the roentgen-ray at regular 
intervals, either by film or fluoroscopy. At the present time, unfortunately, 
known tuberculous infection is not seriously enough considered. Since, 
among infected students under observation in the period from 1933 to 
1939, 1.6 per cent of the infected were found with already active tu- 
berculosis on admission to the university or developed it subsequently, it is 
reasonable to assume that at least 10 per cent of the infected will develop 
active demonstrable disease during their life time. The fact is appreciated 
that all the infected do not react to the Mantoux test,^ but to date, in over 
20,000 students who have been tuberculin tested, no individual negative to 
tuberculin has reported to the student clinic and been found 'to have active 
tuberculosis. The recent work of Lumsden concerning the adequacy of the 
tuberculin test in determining infection deserves to be considered ; but until 
individuals with active minimal or subminimal tuberculosis are found who 
fail to react to tuberculin the test will continue to be of great practical value 
in making examination necessary only for those showing a positive reaction. 
With the advent of large group surveys the tuberculous lesion is being found 
in its earliest visible form, and, once found, the question regarding its status 
immediately arises. 

The Early Infiltrate 

The problem of the early pulmonary infiltrate is to determine whether it 
is pathologically active or healed. The determination of the status of the 
early lesion, now more frequently being found when no larger than 3 to 10 
millimeters in diameter, or present in the form of so-called apical “ caps ” 
or pleuritis, cannot be done without considerable effort and without offen 
repeated examination. Such lesions, though occurring in apparently healthy 
individuals and frequently considered of no consequence, are in fact patho- 
logically active as determined by laboratory methods. Even though these 
laboratory studies prove to be negative at first, where such lesions have been 
found, they should continually be viewed with suspicion, and detailed ex- 
aminations should be repeated at intervals of three to six months. In the 
past reliance usually has been placed on serial roentgen-ray films. But entire 
dependence upon roentgen-ray films is not without objection, for a process 
may be active, as indicated by the presence of tubercle bacilli in the gastric 
contents, and yet may show no significant roentgen-ray change for a period 
of years. The process is, however, potentially dangerous. Moreover, with 
serial films as the only measure of activity, further lung invasion and de- 
struction are frequently allowed to occur and the prognosis is made less 
favorable. 

The minute size of the early infiltrate gives no assurance of benignity. 
An active lesion, though small, repeatedly seeding tubercle bacilli in the sur- 
rounding tissues, offers the constant and dangerous threat of progressive 
tuberculosis. It becomes important, therefore, to take immediate advantage 
of all methods which give additional information regarding the exact status 
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of the lesion and the course it may subsequently pursue. Unfortunately, at 
the present time, because observation has been limited to relatively few cases, 
little is known regarding the early lesion and whether its course is usually 
benign or progressive. Furthermore, little is known of the factors that 
may alter its course. 

Procedure 

Individuals showing small infiltrates, either by roentgenogram or fluoro- 
scopy, are hospitalized for a short period, at which time a history is taken, 
a complete physical examination is made, and the temperature and pulse, 
though seldom found elevated, are determined at four-hour intervals. Labo- 
ratory studies consist of aspiration of the fasting morning gastric contents,® 
determination of the blood sedimentation rate according to the method of 
Cutler,^ and repeated study of the total and differential blood counts. The 
sputum is routinel)^ studied, but in early cases tubercle bacilli are rarely found 
by this method of examination.® 

The fasting gastric contents are aspirated on three successive mornings 
by means of a size 16 French nasal catheter, passed either through the nose 
or by mouth. By means of a Luer syringe from 10 to 15 c.c. of gastric 
contents are usually obtainable. If nothing can be aspirated, 15 c.c. of sterile 
normal saline are placed in the stomach by means of the tube, and after 15 
minutes this fluid is again withdrawn, placed in a sterile container, and sent 
to a laboratory for examination by direct stain and guinea pig inoculation. 
This method is more satisfactory than the usually advocated gastric lavage. 
The large amount of fluid obtained by lavage is cumbersome to handle, 
especially if the specimen must be sent to the laboratory by mail, and is also 
less easily prepared for examination. It should be added that the tube, 
syringe and specimen bottle should always be sterilized by boiling for at least 
20 minutes before being used. In our series of over 70 cases, showing 
lesions which Avere minimal or subminimal in extent, the sputum when ob- 
tainable was negative in all instances, whereas direct stains of the centrifuged 
gastric contents were positive in 18 per cent, and guinea pig inoculation with 
gastric centrifugate gave positive findings in 72 per cent of the cases. In 
moderately or far advanced active cases, when at least three aspirations are 
done, on no occasion has a negative result been obtained. 

The adequacy of gastric aspiration combined with guinea pig inoculation 
has not been widely appreciated, nor has sufficient use been made of this 
valuable method of examination. Experience shows that: 

1. If positive, it establishes the diagnosis and indicates whether any 
lesion is active. 

2. It is the best indicator that the minimal and subminimal lesions are 
tuberculous and active. 

3. It is an important aid in differential diagnosis. 

4. It is the most accurate gauge in measuring the success of treatment 
and how long treatment should be continued. 
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5. It is an important factor in considering the need of surgical treatment. 

6. It is a measurement of infectiousness and helps determine the pa- 
tient’s relationship to society. 

7. It makes possible a more accurate prognosis. 

Determination of the blood sedimentoiion rate is a relatively simple labo- 
ratory procedure. No corrections were made for anemia, for in no instance 
did this exist to an appreciable degree. The sedimentation rate, though 
showing an increase before the temperature is elevated or before symptoms 
are manifest, is usually found, as will subsequently be shown, to be normal 
in the early stages of tuberculosis. 

Concurring in Medlar’s ® thesis : “ The only logical way to determine 
whether the leukocytic reaction in the tuberculous is of real significance is to 
compare the interpretation of the leukocytic picture with the interpretation 
of the status of a case as judged by the clinical progress and by roentgeno- 
graphic findings,” the leukocytic picture was studied and correlations made 
with other laboratory methods. 

The leukocytic reaction has been interpreted as determined by the Medlar 
leukocytic index.®’ Graphic representations of the total number of neutro- 
philes, lymphocytes and monocytes have also been made. Medlar’s method 
of interpreting the leukocyte reaction has been chosen in preference to the 
methods of Blackfan,“ Cunningham and Webb“ in whose interpretations 
the monocytes and lymphocytes or their ratios alone are considered. 

Many of the leukocyte counts showed no marked variation over a period 
of months, or at least not enough change to be considered as significant. In 
these instances (table 1) the average Medlar index of the total number of 
weekly counts adequately indicates the leukocyte response. To better por- 
tray the leukocyte reaction in certain cases, the entire series of weekly counts 
are presented separately. 

The blood counts were done by an especially trained technician and the 
students studied reported at the same designated hour and day at weekly in- 
tervals. The patient, on reporting for the test, was requested to rest on a 
bed for at least one-half hour before blood for examination was taken. 

Method 

For the total count, blood from an ear puncture was diluted 1 to 20 with 1 per cent 
acetic acid in pipettes certified by the National Bureau of Standards. The pipette was 
shaken one-half to one minute immediately after the dilution of blood, and two to three 
minutes before filling the counting chamber (Spencer’s Bright-Line Improved Neu- 
bauer Chamber; cover glasses, size 20 by 24 mm., thickness 5 mm.; all certified by the 
National Bureau of Standards). Two pipettes were used for each count, filling one 
chamber from each pipette, after discarding three drops and counting the four large- 
ruled corner squares in each chamber. If the number of cells counted in one chamber 
varied by more than 10 from that in the other chamber, the pipettes were reshaken and 
the chambers filled again. The average of the cells counted from both pipettes was 
multiplied by 50 to obtain the total number of white cells per cubic millimeter of blood. 
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Table I 

Presentation of Data 


Case 

Age 

Period 

of 

Observa- 

tion 

Weight 

Blood Sedi- 
mentation Rate 

Leukocyte 

Reaction 

Gastric Aspiration 
with Pig Inoculation 

■ Roentgen-Ray Study 

Date 

Rate 

1 

No. 

Ave. 

Medlar 

Index 

Date 

Re.sult 

I 

10-14-38 

10-14-38 

1 

9 

34.8 

Feb. 1939 

“f 

Tiioracopiasty with good col- 

Hoge 

to 

11-14-38 

4 





lapse. Surgical treatment not 

73876 

S-27-39 

1-20-39 

3 





successful in converting gastric 

22 

Wt. Stat. 

4-12-39 

3 





contents. 
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10-14-38 to 






Average 



4-12-39 




2 

9-19-38 

10-17-38 

1 

12 

18.1 

Nov. 1938 

+ 

Small soft infiltrate in both 

Norv 

to 

1-13-39 

2 

1 

1 



clavicular areas. Rapid retro- 

75764 

1-13-39 







gression of lesion following in- 

24 

Wt. Stat. 

Average 

1.5 


10-14-38 to 



stitution of San. treatment. 

M. 





1-13-39 




3 

4- 2-36 

4- 9-36 

13 

25 

17.1 

Apr. 1936 

+ 

Bilateral apical and clavicular 

Luer 

to 

10-25-37 

13 



Oct. 1937 

4* i 

lesion with marked rctrogres- 

77106 

1-19-39 

12- 4-37 

6 

i 


Feb, 1938 

+ 

sion under San. regimen. Fi- 

22 

Wt. Gain 

1-17-39 

7 



June 1938 

4- i 

brotic lesion persists which 

M.A. 

29 lb. 




10-25-37 to 

Jan. 1939 

+ ; 

shows no recent significant 



Average 

9.8 


6- 6-38 

i 

1 

change. 

4 

2- 3-37 

2- 3-37 

InH 

51 

34.2 

Feb. 1937 

+ 

Lesion first noted 1933 with 

Land 

to 

4-12-37 




Nov. 1937 

+ 1 

periods of retrogression and ex- 

77192 

6- 2-39 

10-17-37 




May 1938 


tension. Left pneumothorax 

18 

Wt. Gain 

5-17-38 




Nov. 1938 

+ 

instituted 1937 apparently with 

M.A. 

161b, 

■4-15-39 




Feb. 1939 

4- 

excellent results. Because of 









persistent free bacilli, pneumo- 



Average 

5.2 


2- 3-37 to 



thorax is being instituted on 

1 

1 

V j 



6~ 2-39 

1 


right this summer. (1939) 

S i 

9-18-33 

2- 7-36 

17 

10 

28.7 

Feb. 1937 

+ 

Progre.ssi ve ie.sion resulting from 

Gree , 

to 

6-20-36 

19 



' June 1937 


j first infection. Returned to 

79975 1 

3-29-37 

2-10-37 

15.5 



' Feb. 1938 

+ 

Univ. on two occasions because 

20 

Wt. Gain 

3-29-37 

21 





1 of satisfactory clinical picture. 

M.A. 

11 lb. 

1 



2- 6-36 to 



1 Unfavorable subsequent course 


i 

Average 

18.1 


3-31-37 



1 on each occasion. 


9-16-33 

10-13-34 

11 

23 


Mar. 1936 

+ 

Massive pleura! effusion in Dec. 


to 

12-21-34 

8 



Dec. 1936 

+ 

1933 with subsequent develop- 


6- 8-37 

2-20-35 

8 



May 1937 

+ 

mentof progres.sive tuberculosis 

18 

Wt. Gain i 

J2- 3-36 

11 


i 



from subminimal apical lesion. 

M. to 

23 lb. 

6-15-36 



I Separate 



Process has never caused symp- 

M.A. 


10-14-36 

1 (H 


1 Presentation 



toms subsequent to effusion. 



3- 3-37 






and recent films April 1939 



6- 5-37 






show continued change. 



j 



3- 3-37 to 






Average j 

10.1 


6- 8-37 




7 

9-26-34 

10-20-34 

3,5 

33 

20.4 

Mar. 1938 

+ 

Disseminated lesions in both 

And, 

to 

4- 5-35 i 

2 



Nov. 1938 

0 

apices and clavicular regions 

82226 

1-18-35 

3-24-36 j 

4.5 





showing alternate periods ol 

20 

Wt. Gain 

6- 2-36 

5 





e.xtcnsion and retrogression. 

M. 

24 lb. 

11- 5-36 

6 








5-24-37 

8 








11-16-38 

9 








3-16-38 

5 








11-16-38 1 

4 








A’vcrage 

5.3 






8 

9-21-34 

9-10-34 

15 

21 

24.5 

Oct. 1934 

+ 

hlinimal infiltrate at right ape.t 

Gioz 

to 

3-12-35 

7 



May 1935 

4* 

with subsequent healing by fi- 

82916 

3- 2-3S 

11-27-35 

9 



Oct. 1936 

0 

brosis and calcification. 

18 

\Vt, Gain 

2-22-36 

10 






M. 

14 lb. 

5-27-39 

9 1 








12- 8-36 

8.5 I 








3-23-37 

11 1 








10- 6-37 

12 , 








2-23-38 

5.5 1 









1 


12- 9-36 to 






Average 

9.6 


6- 1-38 





C 
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Table I — Continued 


Case 

Age 

Period 

of 

Observa- 

tion 

Weight 

Blood Sedi- 
mentation Rate 

Leukocyte 

Reaction 

Gastric Aspiration 
with Pig Inoculation 

Roentgen-Ray Study 

Date 

i 

Rate 

No. 

Avc. 

Medlar 

Index 

Date 

Result 

9 

9-22-34 

5-16-36 

11 

31 

23.8 

May 1936 

+ 

Subminimal lesion first noted in 

Clem 

to 

1-14-37 

2 



Dec. 1937 

0 

1934. Extension in 1936. Sub- 

83312 

1-13-39 

10- 3-37 

4 



May 1938 

0 

sequent Sanatorium treatment 

25 

Wt. Gain 

4-12-38 

3 



Sept. 1938 

+ 

with retrogression. Slow ex- 

M. 

16 lb. 

9-23-38 

3 



Jan. 1939 


tension since Sept. 1938. Re- 



6-24-38 

3 





turn to Sanatorium July 1939. 



1-13-39 

3 


1 









10- 4-37 to 






Average 

5.2 


1-13-39 




10 

10-17-34 

10-17-34 

2 

12 

12.3 

Dec. 1936 

+ 

Sanatorium treatment prior to 

Swen 

to 

1-23-35 

5 



Apr. 1937 

0 

1934. Residual infiltrate right 

84566 

5- 6-39 

12-28-35 

4 



Mar. 1938 

0 

clavicular region with extension 

34 

Wt. Gain 

9-30-36 

3 



May 1939 

0 

in Dec. 1936. San. treatment 

M. 

25 lb. 

4-20-37 

5 





with retrogression of lesion. 



11- 2-37 

9 





Recent films, June 1939, show 



3-11-38 

3.5 





only calcification. 



5- 1-39 

3.5 











11- 9-38 to 






Average 

4.2 

1 

1 

5- 1-39 




11 

9-21-35 

4- 6-37 

7 

37 

62.9 

Apr. 1937 

0 

Minimal right clavicular infil- 

Soff. 

to 

5-10-37 

10 


Septic picture 

June 1937 

0 

tratc first noted Sept. 1935. 

87246 

5-31-38 

6- 7-38 

7 


completely at 

Apr. 1938 

0 

Some extension Feb. to May 

21 

Wt. Gain 

10-13-37 

5 


variance with 



1937. Retrogression. May 

M. 

20 lb. 

5-29-38 

3 


gast. cont. and 



1937 to June 1938. Recent 






X-ray. 



film. July 1939, shows further 



Average 



2- 7-37 to 



retrogression. 




■11 


5-23-38 




12 

12- 8-37 

1-16-38 

4 

37 

27.8 

June 1938 

+ 

Recent infection, fall of 1936, 

Lair 

to 

3-19-38 

3 



Nov. 1938 

+ 

from tuberculous roommate. 

87375 

6- 5-39 

5-11-38 

2 



Jan. 1939 


Development of lesion with sub- 

20 

Wt. Gain 

6-11-38 

4 



Apr. 1939 

+ 

sequent extension five months 

M. 

13 lb. 

10-27-38 

0.5 





after infection. Recent films. 



4-24-39 

5 





May 1939, show no extension 



6- 2-39 

2 





since Oct. 1938. 






12- 8-37 to 





1 

Average 

2.9 


6- 5-39 




13 

9-25-35 

10-25-35 

4.5 

116 

22.7 

Dec. 1936 

+ 

Interlobar fibrotic band noted 

Stef. 

to 

12- 4-36 

4 



Feb. 1937 

+ 

on right in Sept. 1935. Subse- 

88261 

6- 1-39 

4- 7-37 

4 



Apr. 1937 

+ 

quently small lesions noted in 

21 

Wt. Cain 

6- 6-37 

7 



May 1937 

0 

left clavicular region and above 

M. 

41b. 

8-31-37 

13* 



Jan. 1938 

4* 

band on rt. Rest treatment 



11-29-37 

4.5 



May 1938 

4 ' 

tvith retrogression. Subsequent 



1- 3-38 

3 



Feb. 1939 

+ 

minimal extension in the right 



4-14-38 

3 





apex. Process active for five 



1-30-39 

9 





years without production of 



5-11-39 

7 





symptoms. Entered Sanato- 






12-15-36 to 



rium June 1939. 



Average 

5.9 


6- 1-39 




14 

9-27-35 

3-21-36 

2 

28 

9.8 

Mar. 1936 

0 

Soft minimal left subclavicular 

Holm 

to 

2-26-37 

2.5 



Mar. 1938 

0 

infiltrate first noted Sept. 1935. 

88578 

6- 8-39 

5-27-37 

3 



Mar. 1939 

0 

Subsequent retrogression with 

20 

Wt. Gain 

10-22-37 

5 





fibrosis and development of 6 

M. 

20 lb. 

2-10-38 

3 





mm. calcification. 

' 


10-24-38 

1 








5-18-39 

2 











3-21-36 to 






Average 

2.7 


6- 8-39 




15 

9-23-35 

10- 8-35 


48 

46.4 

May 1937 

+ 

Lesion intermittently but in- 

McClel 

to 

1-27-36 

10 



Oct. 1937 


adequately treated since 1935. 

89973 

5- 5-39 

9-15-36 

11 ' 



Mar. 1938 

0 

No apparent change in films 

19 

Wt. Loss 

1-17-37 

6 



May 1938 

+ 

from 1935 to Feb. 1939. Ex- 

M.A. 

6 1b. 

5-17-37 

11 



Oct. 1938 

+ 

tension with small cavitation 



10- 4-37 

15 



May 1939 

4 * 

Feb. to May 1939. 



2-21-38 

10 








10- 3-38 

2 








5- 4-39 

25 











1-30-37 to 






Average 

11.2 


5- 4-39 
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Table I — Continued 


Case 

Age 

Period 

of 

Blood Sedi- 
mentation Rate 

Leukocyte 

Reaction 

Gastric Aspiration 
with Pig Inoculation 

Roentgen-Ray Study 

Observa- 

tion 

Weight 

Date 

Rate 

No. 

Ave. 

Medlar 

Index 

Date 

Result 

24- 

9-22-36 

10-19-36 

8.5 

33 

21.6 

Oct. 1936 

0 

Scattered small infiltrates in 

Mart 

to 

3-16-37 

11 



Mar. 1938 

0 

right apex and clavicular region 

94935 

12-13-38 

4-30-37 




Oct. 1938 

0 

first noted Oct. 1936. Exten- 

19 

Wt. Gain 

6-10-37 

mm 





sion in Oct. 1937 with subse- 

M. 

7 lb. 

10- 4-37 






Qucnt marked retrogression and 



3-16-38 






fibrosis of lesion Oct. 1938. 



10- 5-38 

KM 











10-19-36 to 






Average 

7.8 






25 

9-22-36 

6-10-38 

4 

23 

17.7 

June 1938 

0 

Recent infection with develop- 

Merk 

to 

9- 1-38 

4 



Sept. 1938 

+ 

ment of visible progressive til- 

95004 

.5-31-39 

12- 2-38 

6.5 



Dec. 1938 

0 

berculosis limited to apical 

22 

Wt. Stat. 

3-24-39 

7 



June 1939 

0 

pleura and a 5 X 5 mm. den- 

M. 


6- 6-39 

8.5 





sity in the right clavicular 






10-13-38 to 



region. 



Average 

6. 


5-31-39 




26 

2-18-37 

3- 1-37 

12 

29 

33.9 

M.ar. 1937 

+ 

Films taken at 4 month inter- 

Gust 

to 

5-11-37 

9 



May 1937 


vals from Feb. 1937 to March 

95466 

3-23-39 

10- 4-37 

6 



Oct. 19.37 

+ 

1939 show minimal apical le- 

29 

Wt. Gain 

2-18-38 

8 



Feb. 1938 

+ 

sions undergoing both slight 

M. 

41b. 

5-11-38 

9 



Nov. 1938 

+ 

progression and retrogression. 



3-23-39 

7 



Mar. 1939 

4 " 




6- 3-39 

9 











10- 7-37 to 






Average 

7.6 


6- 1-38 




27 

9-16-47 

10-15-37 

5 

45 

18.8 

Oct. 1937 

0 

Oval 15 X 22 mm. density right 

Kilb 

to 

12-18-37 

5 



Apr. 1938 

+ 

subclavicular area noted in 

97740 

5-29-39 

3-10-38 

2 



Nov. 1938 

+ 

Sept. 1937. Retrogression at 

17 

Wt. Gain 

6- 7-38 

2.5 



Mar. 1939 

0 

original site with extension at 

M. 

13 lb. 

10-14-38 1 

1 





the periphery May 1939. 



5-31-39 

2.5 










1 

10-14-37 to 






Average 1 

3 


5-16-39 




28 

9-18-37 

2- 8-39 

0.5 

16 

32 

Feb. 1939 

+ 

Film Sept. 1937 showed thick- 

Gleb 

to 

5- 5-39 

2 



May 1939 

+ 

ened pleura at the left base, and 

98167 

6- 5-38 

5-24-39 

2 





calcified deposits in both lungs. 

23 

Wt. Gain 







No change to May 1938. In 

M. 

20 lb. 

Average 

1.5 





Feb. 1939 soft infiltrate in right 









clavicular area noted. Film 






2- 8-39 to 



Mav 1939 showed marked re- 






6- 5-39 



trogression. Free bacilli persist. 

29 

9-18-37 

10- 7-37 

10 

18 

35.6 

Nov. 1937 

0 

Small infiltration left clavicular 

El son 

to 

3-11-38 

4 




0 

region first noted Sept. t937. 

98179 

5- 5-39 

6- 3-38 

6 





Retrogression of lesion from 

23 

Wt. Gain 

4-29-39 

5 





Sept. 1937 to June 1938. Fur- 

M. 

9 lb. 




10- 7-37 to 



ther retrogression noted June 



Average 

6.3 


6- 3-38 



1939. 

30 

9-18-37 

10-11-37 

5.3 

27 

25 

Oct. 1937 

+ 

San. treatment 1935 to 1937. 

Thad 

to 

12-10-37 

8 



Oct. 1938 

0 

Apical infiltrates noted on en- 

98202 

2- 6-39 

9-30-38 

4 





rollment Sept. 1937. Read- 

18 

Wt. Stat. 

2- 6-39 

4 





rnitted to San. Feb. to Aug. 










M.A. 



HSH 





with no apparent change in 




^HB|| 





lesion. In Jan. 1939 developed 









tbc. in left wrist and cavity at 






10-11-37 to 



apex of lung. Returned to 






2- 6-39 



Sanatorium. 

31 

9-20-37 

12-13-38 

4.5 

23 

16.3 

Dec. 1938 

+ 

Film Sept. 1937 negative. Dec. 

Beck 


4_15_39 

5 



Apr. 1939 

0 

1938 soft lesion found in left 

98356 

6- 7-39 

6- 1-39 

7 





subclavicular region. Subse- 

22 

Wt. Gain 







quent films Jan. 1939 to June 

M. 

12 lb. 

Average 

5.2 


12-13-38 to 



1939 showed marked resorption 






6- 7-39 



of lesion. 
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Table I — Continued 


Case 

Age 

Period 

of 

Observa- 

tion 

Weight 

Blood Sedi- 
mentation Rate 

Leukocyte 

Reaction 

Gastric Aspiration 
with Pig Inoculation 

Roentgen-Ray Study 

Date 

Rate 

B 

Avc. 

Medlar 

Index 

Date 

Result i 

i 

32 

11-17-37 

1-13-38 

8.5 

25 

25.4 

Jan. 1938 

+ i 

Film of Nov, 1937 showed soft 

Loch 

to 

3- 3-38 

6 



Oct. 1938 

0 

18 X 22 mm. lesion in right 

100459 

6-16-39 

6- 2-38 

2 


Average index 

May 1939 

0 

clavicular region. Cavity noted 

22 

Wt. Gain 

10-12-38 

0.5 


before pneu- 



Mar. 1938 wliich became larger 

M. 

14 lb. 

5- 5-39 

3 


mothorax 23.3 


i 

in June 1938. Pneumothorax 




aa 


After pneumo- 


i 1 

instituted in July 1938. Cav- 



Average 



tliorax 27.9. 



ity closed Oct. 1938. Films 




WM 


1-12-38 to 



of June 1939 show residual 6 by 




■ 


5-31-39 



9 mm. lesion. 

33 

9-16-38 

10- 6-38 

5 

17 

30.8 

Oct. 1938 

0 

Small infiltrates both apices 

Cast 

to 

12- 6-38 

6 



Mar. 1939 

0 

and in right subciavicular re- 

101659 

6~ 3-39 

3- 1-39 

13* 





gion. Calcium in rt. lung and 

21 

Wt. Stat. 

5-16-39 

lit 





hilum glands. From Sept. 

M. 








3938 to June 1939 definite re* 



Average 

11.2 





trogression in subciavicular 






10- 6-38 to 



lesion. No change in calcium 






5- 9-39 



or at apices. 

34 

9-19-38 

10- 7-38 

4 

19 

35.6 

Oct. 1938 

0 

Soft infiltrate in right apex 

Rye 

to 

1-12-39 

5.5 



Apr. 1939 

! + 

noted Sept. 1938. No change 

102038 

6-10-39 

4- 4-39 

5 




I 

in serial films including those of 

21 

Wt. Gain 

5-19-39 

10.5 





June 1939. 

M. 

8 1b. 




10- 7-38 to 






Average 

6.3 


5-23-39 




35 

9-22-38 

10-11-38 

8 

24 

14.9 

Oct. 1938 

+ 

Sanatorium patient 1930-1937. 

Hony 

to 

1 2-25-39 

IS 



1 Mar. 1939 

+ 

Discharged apparently cured. 

102507 

5-24-39 

4-27-39 






Enrolled Sept. 1938. Several 

26 

Wt. Stat. 

5-24-39 





I 

old lesions upper half of left 

M.A. 








lung which showed intermittent 



Average 

9.8 

1 

10-11-3810 



change to June 1939. Note 






5-24-39 



good leukocyte response. 

36 

9-15-38 

11- 1-38 

1 

20 

44.3 

Nov. 1938 

0 

Small infiltrate with 3 mm. cav- 

Hig 

to i 

5-23-39 

: 4 



May 1939 

Re- 

ity noted Sept. 1938 in right 

102871 

: 6- 9-39 






fused 

clavicular area. Serial films to 

17 

1 Wt. Gain 

Average 

2.5 


11- 1-38 to 


test 

June 1939 show retrogression 

M- 

1 6 lb. 



i 

5-18-39 



with closure of cavity. 

37 

9-19-38 

10-20-38 

3 

9 1 

21.6 

Oct. 1938 

-f 

Small soft lesion noted in left 

Gi< 

to 

1-11-39 

6 





apex Sept. 1938. Slight ex- 

103748 

2- 1-39 

2- 1-39 

5.5 i 





1 tension occurred prior and sub- 

21 

Wt. Gain 







t sequent to San. treatment Feb. 

M. 

101b. 

Average 

4.8 


10-20-38 to 


( 

t 1939. Pneumothorax instituted 




i 

1 

2- 1-39 



[ April 1939. 

38 

8-20-38 

12- 9-38 

9 

16 

25.3 

Nov. 1938 

4" 

Small infiltrate right ckavicular 


to 

5- 4-39 

5 



Feb. 1939 

0 

region noted Sept. 1938. No 

104278 

6- 8-39 


— 


12- 8-38 to 

June 1939 

0 

change in appearance to June 

18 

Wt. Gain 

Average 

7 


6- 8-39 



1939. 

M. 

81b. 








39 

9-21-38 

10-21-38 

1 

17 

24.2 

Oct. 1938 

-f 

Soft infiltrate riglit clavicular 

Swt 

to 

1-11-39 

3 



Jan. 1939 

+ 

region noted Sept. 3938 with 

104571 

6-12-39 

6-12-39 

5 



Apr. 1939 

0 

subsequent marked retrogres- 

18 

Wt. Gain 




2- 3-39 to i 



sion of lesion to July 1939. 

M. 

3 Ib. 

Average 

3 


6-12-39 j 




40 

2-10-37 

2-12-37 

2 


14.3 

Feb. 1937 

not 

Films of Jan. 1936 negative. 

DrE 

to 

3- 1-37 

3 

29 


Mar. 1938 

done 

Bilateral small apical infiltrates 

27 

5-29-39 

1- 9-38 

5 



Nov. 1938 

0 

Feb. 1937 with subsequent 

M. 

Wt. Stat. 

6-28-39 

5 




0 

complete resolution of lesion 






1-20-37 to 



June 1939. 



Average 

3.8 


5-29-39 





• Ear infection, 
t Acute respiratorj- infection. 
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Cover glass smears were made for the differential count by touching a clean 22 
mm. cover glass (soaked in concentrated nitric acid, washed successively in water, 
soap solution, water, and stored in 95 per cent alcohol until they were wiped dry at 
the time of the count), to a small drop of blood from the ear puncture, being careful 
not to touch the ear. Another cover glass was placed diagonally on this, and the two 
pulled apart just before the blood stopped spreading. An even smear is obtained in 
this way, the thickness of which can easily be varied. The smears were stained with 
Wright’s stain (National Aniline Dye and Chemical Co., New York), and three 
smears, mounted on a slide with immersion oil, were covered as completely as possible. 

The percentages of monocytes, neutrophiles, small lymphocytes, large lympho- 
cytes, young lymphoc 3 'tes, eosinophiles, and basophiles reported were based on the 400 
leukocytes counted for each sample. All mononuclear cells with granular, muddy blue 
cytoplasm were considered monocytes, regardless of the shape of the nucleus. No 
effort was made to differentiate between filamented and non-filamented neutrophiles, 
but large lymphocytes were distinguished from small lymphocytes by their size, being 
about the size of neutrophiles in the same or nearby fields. Young lymphocytes were 
distinguished by their very blue cytoplasm, and, usually accompanying this, their larger 
size and lighter-staining nuclei. Occasionally a cell of relatively large size was found 
which had very blue cytoplasm and light-staining nucleus sometimes containing still 
lighter areas (nucleoli) ; these were reported as “large young cells,” since they were 
too young to determine their origin. 

Interpretation of Data 

The fact is appreciated that it is hazardous to interpret laboratory data 
concerned with a pathological process which has not yet completed its usual 
long chronic course. For absolute accuracy, interpretation should be de- 
ferred until the process is completely healed (a practical impossibility) or 
until the patient has died from the disease. Since the ideal is impossible it is 
nevertheless important and valuable to study the course of the pathologic 
process during a “ period of the disease.” 

A favorable clinical course, as indicated by a gain in bodily weight (table 
2), absence of fever, and a general feeling of well being, though desirable, 
should not be the basis for judging the patient’s progress. Weight loss, 
however, should be considered with concern. In the one individual of this 
series who lost weight the tuberculous process was progressive. Judgment 
based on a favorable clinical course, rather than on critical laboratory study 
and consideration of the underlying pathology, offers an adequate explana- 
tion of the frequent so-called “ breakdowns ” and ” recurrences.” These 
unfortunate occurrences represent in most instances extensions of active 
tuberculous foci which have never healed. Insurance companies, penalized 
by poor risks, appreciate more than physicians the frequency and seriousness 
of recurrences among the apparently cured. Their judgment is based on 
eventualities, and “ clinical benignity ” and “ apparently cured,” though sug- 
gestive at close range of satisfactory progress, have not proved to be suffi- 
cient or positive evidence of real cure. To protect themselves, underwriters 
have found that the elapse of sufficient time is their best practical guide in 
determining that tuberculosis is “ sufficiently cured ” to warrant the risk of 
contract. 
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Table II 


Correlation of Laboratory Methods 


Case 

No. 

Weight 

Pounds 

Erythrocyte 

Sedimentation 

Rate 

Leukocyte 
Reaction j 

1 

Guinea Pig 
Gastric 
Content 

Roentgen-Ray* 

1 

0 


Unfavorable 

+ 

N.C. 

2 

0 

1 N. 

Favorable 

+ 

R. 

3 

+29 

N. 

Fav. 1 

+ 

R. 

4 

+ 16 

N. 

Unf. I 

+ 

R. 

5 

+ 11 

Inc. 

Equivocal 


E. 

6 

+23 

Inc. 

Unf. 

+ 

E. 

7 

+24 

N. i 

Fav. 

+ to — 

E. 

8 

+ 14 

N. 

Eq. j 

+ to — 

R. 

9 

[ +16 

N. 

Eq. 

+ 

E. 

10 

1 +25 

N. 

Fav. 

+ 

R. 

11 

+20 

N. 1 

Unf. 

0 

R. 

12 

+ 13 

N. 

Eq. 

+ 

E. 

13 

+ 4 

N. 

Eq. 

+ 

E. 

14 

+20 

N. 

Fav. 

0 

R. 

15 

- 6 

Inc. 

Unf. 

+ 

E. 

16 

+27 

N. 

Eq. 

0 

R. 

17 

! +22 

N. 

Fav. 

+ 

E. 

18 

+ 10 

N. 

Unf. 

+ to - 

R. 

19 

0 

N. 

Unf. 

0 

E. 

20 

+ 7 

N. 

Unf. 

+ to — 

R. 

21 

0 

N. 

Eq. 

+ 

E. 

22 

+ 12 

N. 

Fav. 

+ to — 

R. 

23 

0 

N. i 

Eq. 

0 

R. 

24 

+ 7 

N. 

Eq. 

0 

.R. 

25 

0 

N. 1 

Fav. 

+ to — 

E. 

26 

+ 4 

N. 

Unf. 

+ 

E. 

27 

+ 13 

N. 

Fa\'. 

+ to — 

R. 

28 

+20 

N. 

Unf. 

+ 

R. 

29 

+ 9 

N. 

Unf. 

0 

R. 

30 

0 

N. 

Eq. 

-f- to — 

E. 

31 

+ 12 

N. 

Fav. 

+ to — 

1 R. 

32 

+14 

N. 

Eq. 

+ so — 

R. 

33 

0 

luc. 

Unf. 

0 

1 R. 

34 

*}" 8 

N. 

Unf. 

+ 

N.C. 

35 

0 

N. 

Fav. 

+ 

E. 

36 

+ 6 

N. 

Unf. 

0 

R. 

37 

+ 10 

N. 

Eq. 

+ 

E. 

38 

4“ 8 

N. 

Eq. 

+ to — 

N.C. 

39 

+ 3 

N. 

Eq. 

+ to — 

R. 

40 

0 

N. 

Fav. 

t 0 

R. 

Totals 

Gain Loss 
407 6 

N I 

36 4 

90% 10% 

F U E 
12 14 14 

30% 35% 35% 

P P to N N 
18 12 10 
45% 30% 25% 

REN 

22 15 3 

55% 37.5% 7.5% 


* R. — Retrogression; E. — Extension; N.C. — No change. 


Since the er}Throc}Te sedimentation rate was normal in 36 of 40 or 90 
per cent of the active cases, the test, when normal, is of limited value as an 
aid in determining tlie status of the subclinical lesion. It offers little of 
tlie assurance, so generall}’ accepted in the past, that the lesion is either 
benign or inactive. As indicated in table 3, the course of the lesion in the 
small group (10 per cent) having an increase in rate was less favorable than 
in those with a normal response. 
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Table III 


Erythrocyte Sedimentation Rate 
Forty Cases 


Normal 

% of Cases 

Roentgen-Ray 



36 

90% 

Retrogression 

21 

58.3% 



Extension 

12 

33.3% 



No change 

3 

8.3% 

Increase 


Roentgen-Ray 



4 

10% 

Extension 

3 

75.0% 



Retrogression 

1 

25.0% 


In interpreting the leukocyte response, as shown in tables 2 and 4, the 
cases have been arbitrarily divided into three groups : those showing a fav- 
orable leukocytic index with an average index below 20; those with an un- 
favorable index, above 30 ; and the equivocal group in which the index falls 
between 21 and 30. 

Those with indices between 21 and 30 are considered equivocal because 
normal healthy individuals with negative Mantoux tests and normal chest 
roentgenograms may fall in this group. Two such students volunteering to 
report for a weekly blood count for a period of three and six months were 
found to have an average leukocytic index of 22 and 29 respectively. Med- 
lar, in studying the leukocytic reaction in normal individuals, found that 
in 113 or 24 per cent of the 478 counts done, the average index registered 
between 21 and 30. 


Table IV 


Leukocyte Reaction 
Forty Cases 


Favorable 

% of Cases 

Roentgen-Ray 



12 

30% 

Retrogression 

9 

75% 



Extension 

3 

25% 

Unfavorable 


Roentgen-Ray 



14 

35% 

Retrogression 

8 

57.2% 



Extension 

5 

35.7% 



No change 

1 

7.1% 

Equivocal 


Roentgen-Ray 



14 

35% 

Extension 

7 

50.0% 



Retrogression 

6 

42.9% 



No change 

1 

7.1% 

Unfav. + Equiv. 


Roentgen-Ray 



28 

70% 

Retrogression 

15 

53.6% 



Extension 

11 

39.3% 



No change 

1 

7.1% 


In table 4 the leukocyte reactions are compared with the progress of the 
lesion as determined by the roentgenogram. In the favorable leukocytic 
index group, 9 of 12, or 75 per cent of the cases, showed retrogression of the 
lesion. In two of the three cases withdrawing from school because of initial 
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extension, but with favorable leukocyte reactions, the subsequent pathological 
course of the lesion was favorable. Both slight extension and retrogression 
occurred in the third case in this group in which the leukoc)Te count was 
favorable. This patient (Case 35) had received sanatorium care for seven 
years and was considered cured. She is clinically well, but her gastric con- 
tents are positive. The favorable leukocyte reaction, barring a pathological 
accident, probably offers some assurance that, though the lesion is active, 
there is little danger of rapid extension. From these data it appears that a 
favorable leukocyte reaction may be reliably accepted as indicating that the 
pathological process is healing, or, as in the exceptional case, the process is 
being controlled. In no instance where the total number of lymphocytes or 
the lymphocyte percentage was high has the pathological process taken a sig- 
nificantly unfavorable course. 

An unfavorable leukocyte reaction (table 4), however, does not neces- 
sarily mean an unfavorable prognosis, for in 14 cases classified as having un- 
favorable leukocyte reactions, retrogression occurred in 8, or 57.2 per cent. 
Two of these eight had high and ominous leukocytic indices. Case 18, with 
an average leukocytic index of 44.6 showed complete resolution of the in- 
filtrate. Case 11, with an average leukocytic index of 62.9 also showed 
retrogression of the lesion, and though no recent roentgenogram of the lungs 
is available, information from the patient’s father indicates that if extension 
has occurred, it has not been sufficient to interfere with his marriage or 
health. Objection to presentation of this case may be made on the basis 
that proof that the lesion is tuberculous is not at hand since the gastric con- 
tents were always negative. The roentgen-ray appearance and site of the 
lesion, however, favor the diagnosis of tuberculosis (figure 1). 

In the group of 14 cases with equivocal leukocytic reactions, the results 
approximated those of the unfavorable group. Combining the equivocal 
and unfavorable groups, table 4, no significant changes in the figures occur. 
Since retrogression of the lesion occurred in 53 per cent of the combined un- 
favorable and equivocal groups, an unfavorable or questionable unfavorable 
leukocyte reaction does not portend, in the majority of subclinical cases, the 
predicted unfavorable course. 

The weekly blood counts of five cases are presented (table 5). Numbers 
1 and 2, representing Cases 2 and 14, indicate a satisfactory lymphocyte re- 
sponse which, when present, indicates, with few exceptions, a favorable 
prognosis. Number 3. representing Case 18, is presented to show that the 
absence of a good lymphocyte response does not necessarily indicate an un- 
favorable course, for in this instance complete resolution of the infiltrate 
occurred. 

Number 4, representing Case 6, shows a very bizarre leukocyte reaction 
for a period of three weeks, during which time and subsequent thereto ati 
extension of the lesion occurred. The patient was without symptoms, and 
though the count suggested an acute mononucleosis, the fatigue and adeno- 
pathy accompanying that condition were absent. On one occasion the per 
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cent and total number of monocytes were higher than the per cent and total 
number of either the lymphocytes or neutrophiles. The details in each case 
are given in table 1. 

Number 5, representing Case 12, is of especial interest since it represents 
the leukocyte reaction following known infection, with the subsequent de- 
velopment of an active lesion. The lesion reached its maximum extent in 
October 1938, since which time there has been some retrogression. The 
leukocyte reaction might be interpreted as unfavorable though during recent 
months there has occurred no further extension of the process. 



Fig. 1. Apical infiltration in Case 11. 


This particular case raises the question of the benignity of first infection 
tuberculosis. If we accept the formerly negative Mantoux test as evidence 
of the absence of previous infection, this case represents a progressive patho- 
logical process resulting from the first infection. The subsequent course 
of this particular lesion cannot be foretold, but if its course follows that of 
five other similar cases, progression of the lesion may be anticipated. That 
the first infection is usually benign is substantiated by the large number of 
infected individuals who fail to develop progressive tuberculosis, but the 
statement that tuberculosis resulting from first infection is always benign 
and that treatment has no influence on the primary complex should be ac- 
cepted as an opinion rather than as a fact. Quoting Myers in his recent 
article : “ It is now known that treatment has no influence on this primary 
complex, as the walls form around the bacilli in the same way when the per- 
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Table V 

Weekly Blood Counts in Five Patients 

Case 2. Favorable leukocyte reaction with subsequent marked retrogression of lesion. 


Leukocyte Reaction No. 1 


Date 

Total 

M 

% 

L 

% 

N 

% 

Inde.K 

10-14-38 

■Rinn 

810 

6.8 

3780 

31.5 

6570 

54.8 

19 

10-21-38 


1422 

12.8 

3512 

31.5 

5268 

47.3 

16 

10-28-38 


685 

6.3 

3680 

33.5 

5900 

53.8 

14 

11- 4-38 


773 

8.0 

2510 

26.0 

6050 

62.8 

24 

11-11-38 

10,200 

485 

4.8 

3140 

30.8 

5950 

58.3 

18 

11-18-38 

9,550 

980 

10.3 

2720 

28.5 

5300 

55.5 

19 

11-25-38 

11,650 

905 

7.8 

3180 

27.3 

7300 

60.3 

25 

12- 2-38 

10,300 

900 

8.8 

2630 

25.5 

6450 

62.3 

24 

12- 9-38 

10,500 

710 

6.8 

2970 

29.3 

6460 

61.5 

22 

12-16-38 

7,350 

625 

8.5 

2460 

33.5 

3725 

51.0 

11 

1- 6-39 

11,500 

720 

6.3 

4025 

35.0 

6300 

54.8 

11 

1-13-39 

10,350 

905 

8.8 

3390 

32.8 

5775 

55.8 

14 


Case 14. Favorable leukocyte response with healing by fibrosis and calcification. 


Leukocyte Reaction No. 2 


Date 

Total 

M 

% 

L 

% 

N 

% 

Index 

2-26-37 

8,875 

666 

7.5 

3239 

36.5 

4770 

53.8 

10 

3-31-37 

9,750 

878 

9.0 

4217 

43.3 

4509 

46.3 

1 

4- 7-37 

8,225 

576 

7.0 

3208 

39.0 

4277 

52.0 

7 

4-14-37 

8,075 

404 

5.0 

2342 

29.0 

5208 

64.5 

22 

4-28-37 

10,175 

763 

7.5 

4833 

47.5 

4579 

45.0 

0 

5-27-37 

8,200 

820 

10.0 

2624 

35.8 

4346 

53.0 

9 

6- 3-37 

7,725 

521 

6.8 

2839 

36.8 

4172 

53.0 

9 

10-22-37 

7,275 

455 

6.3 

2474 

34.0 

4165 

57.3 

13 

11-11-37 

8,100 

324 

4.0 

2633 

32.5 

5063 

62.5 

19 

12- 2-37 

7,050 

159 

2.3 

2362 

33.5 

4442 

63.0 

17 

12- 6-37 

7,750 

388 

5.0 

3790 

36.0 

4427 

57.3 

11 

1-14-38 

7,450 

298 

4.0 

2924 

39.3 

4060 

54.5 

8 

2-10-38 

7,550 

504 

6.5 

2790 

36.0 

4340 

56.0 

11 

3-24-38 

10,400 

754 

7.3 

4004 

38.5 

5382 

51.8 

8 

6-17-38 

8,500 

489 

5.8 

2465 

29.0 

5355 

63.0 

22 

10-24-38 

9,200 

875 

9.5 

3295 

35.8 

4925 

53.5 

10 

10-31-38 

8,150 

510 

6.3 

2820 

34.5 

4590 

56.3 

12 

11-23-38 

8,200 

555 

6.8 

3260 

39.8 

4260 

52.0 

6 

12- 5-38 

7,800 

370 

4.8 

3320 

42.5 

4055 

52.0 

4 

12-12-38 

8,050 

362 

4.5 

2920 

36.3 

4670 

58.0 

12 

1- 9-39 

7,850 

432 

5.5 

3560 

45.3 

3750 

47.8 

1 

5- 2-39 

8,750 

438 

5.0 

3760 

43.0 

4375 

50.0 

3 

5-18-39 

7,000 

385 

5.5 

2625 

37.5 

3880 

55.5 

9 

5-26-39 

7,850 

392 

5.0 

3140 

40.0 

4300 

54.8 

8 

6- 8-39 

8,000 

640 

8.0 

3140 

39.3 

4050 

50.5 

6 


Tchlt 5 continued on do^e SSOO. 


son goes about the usual activities of life as when he is placed on strict bed 
rest or collapse therapy. Nothing destroys tlie tubercle bacilli or reduces 
the allerg}' of the tissues. Apparently notliing has any influence on the later 
escape of bacilli from the primar}' foci. The infant or child with primary 
tuberculosis on treatment, including strict bed rest, may have meningitis, 
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Table V — Continued 


Case 18. Continued unfavorable leukocyte response with complete resolution of infiltrate. 


Leukocyte Reaction No. 3 


Date 

Total 

M 

% 

1 

L 

% 

N 

% 

Index 

2-22-37 

8,625 

647 

7.5 

1423 

16.5 

6339 

73.5 

44 

2-24-37 

5,850 

351 

6.0 

1053 

18.0 

4285 

73.3 

41 

2-26-37 

7,400 

574 

7.8 

1628 

22.0 

5051 

68.3 

31 

3- 1-37 

8,225 

802 

9.8 

1193 

14.5 

5922 

72.0 

49 

3- 3-37 

9,000 

585 

6.5 

1328 

14.8 

6908 

76.8 

51 

3- 8-37 

8,700 

653 

7.5 

1523 

17.5 

6375 

73.5 

42 

3-10-37 

10,275 

1361 

13.3 

1541 

15.0 

7115 

69.3 

45 

3-17-37 

10,400 

598 

5.8 

1846 

17.8 

7748 

74.5 

42 

3-22-37 

9,875 

617 

6.3 

1778 

18.0 

7158 

73.5 

42 

3-24-37 

10,875 

924 

8.5 

2420 

22.3 

7395 

68.0 

31 

3-29-37 

11,900 

1160 

9.8 

1785 

15.0 

8747 

73.5 

52 

3-31-37 

10,325 

800 

7.8 

1368 

13.3 

8028 

77.8 

60 

4- 2-37 

10,875 

1006 

9.3 

2066 

19.0 

7640 

70.3 

37 

4- 5-37 

8,075 

626 

7.8 

1211 

15.0 

5976 

74.0 

49 

4- 7-37 

8,575 

493 

5.6 

1544 

18.0 

6367 

74.3 

41 

4-14-37 

10,650 

639 

6.0 

1331 

12.5 

8334 

78.3 

62 

4-19-37 

9,850 

345 

3.5 

1084 

11.0 

8225 

83.5 

76 

4-21-37 

10,150 

1066 

10.5 

1573 

15.5 

7232 

71.3 

45 

4-26-37 

11,100 

805 

7.3 

1776 

16.0 

8297 

74.8 

43 

5- 3-37 

8,500 

510 

6.0 

1404 

16.8 

6375 

75.0 

44 

5- 5-37 

12,050 

452 

3.8 

1808 

15.0 

9555 

79.3 

56 

5-10-37 

9,125 

662 

7.3 

1620 

17.8 

6684 

73.3 

41 

5-12-37 

8,525 

171 

2.0 

1684 

19.8 

6479 

76.0 

38 

5-17-37 

8,200 

472 

5.8 

1538 

18.8 

6068 

74.0 

39 

5-19-37 

10,300 

798 

7.8 

1004 

9.8 

8389 

81.5 

100 

5-26-37 

10,450 

810 

7.8 

1541 

14.8 

7890 

75.5 

50 

6- 2-37 

10,550 

633 

6.0 

1583 

15.0 

8071 

76.5 

SO 

6- 7-37 

10,875 

625 

5.8 

1822 

16.8 

8211 

75.5 

44 

10-11-37 

8,875 

600 

6.8 

1376 

15.5 

6678 

75.3 

48 

10-18-37 

7,875 

295 

3.8 

1831 

23.3 

5453 

69.3 

30 

10-25-37 

8,375 

628 

7.5 

1591 

19.0 

6009 

71.8 

38 

11- 1-37 

8,975 

292 

3.3 

2064 

23.0 

6440 

71.8 , 

31 

11- 8-37 

9,575 

527 

5.5 

2801 

29.3 

6080 

63.5 

I 22 

11-15-37 

10,350 

492 

4.8 

2044 

19.8 

7633 

73.8 

37 

11-22-37 

8,700 

370 

4.3 

1805 

20.8 

6416 

73.8 

35 

11-29-37 

9,450 

732 

7.8 

1654 

17.5 

6851 

72.5 

41 

12- 6-37 

11,200 

476 

4.3 

2268 

20.1 

8176 

73.0 

39 

12-13-37 

10,050 

276 

2.8 

2286 

22.8 

7186 

71.5 

31 

1-10-38 

7,750 

407 

5.3 

1647 

21.3 

5464 

70.5 

33 

1-17-38 

8,850 

575 

6.5 

1859 

21.0 

6217 

70.3 

33 

3- 7-38 

8,000 

460 

5.8 

1740 

21.8 

5600 

70.0 > 

32 

3-14-38 

11,250 

618 

5.5 

1630 

14.5 

8800 

78.3 

56 

3-21-38 

8,450 

696 

8.3 

2050 

24.3 

5510 

65.3 

27 

4- 4-38 

8,800 

485 

5.5 

1650 

18.8 

6470 

73.5 

39 


Table B continued on fage S301 


miliary tuberculosis or tuberculous pneumonia as readily as the one leading 
an active life. Moreover, the person who has had drastic treatment for the 
primary complex apparently is just as likely to fall ill later from acute or 
chronic forms of the disease as the person who has had no treatment for the 
primary disease.” 

Critical analysis of the statements made in the above paragraph necessi- 
tates careful consideration as to whether sufficient evidence is at hand to 
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Table V — Continued 


Case 6. Extension of infiltrate during time of bizarre leukocytic reaction with high 
monocyte and lymphocyte counts, and low neutrophile count. 


Leukocyte Reaction No. 4 


Date 

Total 

M 

% 

L 

% 

N 

% 

3- 3-37 

9,800 

785 

8.3 

1789 

18.3 

6958 

71.0 

3-10-37 

8,975 

494 

5.5 

1817 

20.3 

6484 

72.3 

3-17-37 

4,025 

523 

13.0 

1228 

30.5 

2073 

51.5 

3-24-37 

6,650 

2261 

34.0 

1895 

28.5 

2394 

36.0 

3-31-37 

7,150 

2860 

40.0 

2234 

31.3 

1913 

26.8 

4- 7-37 

5,600 

1582 

28.3 

2198 

39.3 

1638 

29.3 

4-12-37 

7,150 

483 

6.8 

2467 

34.5 

3950 

55.3 

4-28-37 

8,575 

579 

6.0 

2165 

25.3 

5724 

66.8 

5- 6-37 

7,225 

415 

5.8 

1969 

27.3 

4606 

63.8 

5-13-37 

8,175 

715 

8.8 

2248 

27.5 

5089 

62.3 

5-20-37 

8,250 

660 

8.0 

1588 

19.3 

5940 

72.0 

5-27-37 

9,450 

756 

8.0 

2032 

21.5 

6591 

69.8 

6- 3-37 

9,000 

810 

9.0 

2160 

24.0 

5670 

63,0 

6- 8-37 

9,325 

909 

9.8 

2448 

26.3 

5665 

60.8 


Table 5 continued on page SS02, 


justify such conclusions. The fact that a large majority of first infection 
lesions heal does not justify the conclusion that a similar course occurs in all 
such lesions. Doubt exists as to whether we can actually determine that a 
process is no longer pathologically active. Accepted evidence (no change in 
serial roentgenograms) that a lesion is healed has been proved to be er- 
roneous. This error is suggested in Myers’ discussion when he mentions 
“ escape of bacilli from primary foci,” and again when he says : “ The infant 
or child with primary tuberculosis on treatment, including strict bed rest 
(no exogenous reinfection possible) may have meningitis, miliary tubercu- 
losis or tuberculosis pneumonia as readily as the one leading an active life.” 
A lesion with these potentialities can hardly be considered benign. Many 
will question whether adequate evidence is available to justify the conclusion 
that treatment of the primary complex is without influence on the process. 
Tubercle formation with destruction of normal tissue occurs in both first 
infection and reinfection tuberculosis and though usually not progressive in 
either case, it appears both inconsistent and invalid that the same pathological 
process should be seriously considered and treated in the second instance and 
not in the first. Furthermore, without proof of when infection occurred, 
distinction between lesions resulting from first infection or reinfection is fre- 
quently not possible and should not be attempted. 

At present, by observation of the early subclinical lesion, evidence is ac- 
cumulating that, in a small percentage of cases, the pathologic process re- 
sulting from the first infection never completely heals, though for years there 
may be no indication of its activity other than the occasional presence of 
tubercle bacilli in the gastric contents as determined by guinea pig inoculation. 
Potentially, such a lesion is always a menace, although it is often erroneously 
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Table V — Continued 


Case 12. Patient infected fall of 1937 by tuberculous room-mate. Mantoux formerly 
negative became positive and visible tuberculous lesion was first noted in March 1938. The 
above counts represent his leukocyte response since infection. Films showed extension until 
January 1939, since which time some resolution has occurred. Gastric contents positive, 
patient never ill, no fever, weight gain 13 lb. Count may be considered either equivocal or 
unfavorable. 


Leukocyte Reaction No. 5 


Date 

Total 

M 

% 

L 

% 

N 

% 

Index 

12- 8-37 

7,600 

703 

9.3 

2109 

27.8 

4427 

58.3 

21 

12-15-37 

8,450 

613 

7.3 

1838 

21.8 

5746 

68.0 

31 

3-10-38 

7,600 

589 

7.8 

1720 

22.5 

5110 

67.3 

30 

3-30-38 

10,100 

960 

9.5 

2145 

21.3 

6895 

68.3 

32 

4- 6-38 

8,600 

881 

10.3 

2625 

30.5 

4900 

58.0 

18 

4-13-38 

7,850 

765 

9.8 

2415 

30.8 

4530 

57.8 

17 

5- 4-38 

8,150 

590 

7.3 

1510 

18.5 

5960 

73.3 

40 

5-11-38 

9,450 

755 

8.0 

1654 

17.5 

6875 

72.8 

42 

5-18-38 

8,450 

655 

7.8 

1920 

22.8 

5700 

67.5 

29 

5-25-38 

10,250 

769 

7.5 

1820 

17.8 

7100 

69.3 

39 

6- 1-38 

8,800 

462 

5.3 

1670 

19.0 

6360 

72.3 

38 

6- 9-38 

11,350 

965 

8.5 

1985 

17.5 

8370 

73.8 

42 

10-13-38 

6,400 

416 

6.5 

2016 

31.5 

3648 

57.0 

16 

10-27-38 

7,000 

630 

9.0 

2020 

28.8 

4100 

58.5 

20 

11- 3-38 

8,500 

553 

6.5 

1660 

19.5 

6100 

71.8 

37 

11-10-38 

9,050 

595 

6.5 

2680 

29.3 

5600 

61.3 

21 

11-17-38 

6,950 

730 

10.5 

2040 

29.3 

4050 

58.3 

20 

12- 1-38 

8,950 

715 

8.0 

2510 

28.0 

5450 

61.0 

22 

12- 8-38 

7,700 

520 

6.8 

2470 

32.0 

4550 

59.0 

17 

12-15-38 

7,850 

610 

7.8 

2220 

28.3 

4810 

61.3 

22 

1- 5-39 

11,700 

555 

4.8 

2280 

19.5 

8700 

74.3 

41 

1-12-39 

7,450 

745 

8.0 

2440 

29.5 

4870 

58.8 

20 

1-19-39 

12,550 

817 

6.5 

3740 

29.8 

7726 

61.5 

27 

1-26-39 

9,700 

680 

7.0 

2690 

27.8 

6000 

62.0 

22 

2-14-39 

10,200 

690 

6.8 

2270 

22.3 

6950 

68.0 

31 

2-21-39 

7,400 

720 

9.8 

1205 

16.3 

5250 

71.0 

47 

2-27-39 

6,800 

730 

10.8 

2340 

34.3 

3480 

51.3 

10 

3- 6-39 

7,600 

513 

6.8 

2030 

26.8 

4925 

64.8 

24 

3-13-39 

10,050 

603 

6.0 

2965 

29.5 

6230 

62.0 

21 

3-20-39 

8,600 

840 

10.8 

1680 

19.5 

5525 

64.3 

34 

2-27-39 

7,500 

620 

8.3 

2010 

26.8 

4700 

62.5 

23 

4- 3-39 

9,150 

410 

4.5 

2060 

22.5 

6425 

20.3 

31 

4-10-39 

8,300 

685 

8.3 

1785 

21.5 

5550 

66.8 

31 

4-25-39 

8,150 

775 

9.5 

2340 

28.8 

4910 

60.3 

20 

5- 8-39 

6,500 

390 

6.0 

1450 

22.3 

4540 

69.8 

32 

5-15-39 

10,050 

553 

5.5 

2180 

21.8 

7180 

71.5 

32 

6- 5-39 

6,450 

613 

9.5 

1740 

27.0 

4050 

62.8 

23 


considered benign, because of apparent but not real interruption in the con- 
tinuity of the pathologic process. Proof that the continuity is not inter- 
rupted is indicated, as already stated, by the presence of bacilli in the gastric 
contents. Though the lesion resulting from first infection is usually benign, 
the development of visible evidence of tuberculosis soon after infection, as 
determined by a positive Mantoux test in one formerly negative, must be 
seriously considered. To the present time five such individuals have come 
under observation. All had known recent contact with open cases of tuber- 
culosis, were previously negative to the Mantoux test, developed visible evi- 
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dence of tuberculosis on roentgenograms, and all had tubercle bacilli in their 
gastric contents. The only evidence of benignity in these five cases is that 
none is dead. Two are still receiving pneumothorax and sanatorium treat- 
ment; one is on the equivalent of sanatorium treatment at home; one, though 
showing no recent roentgen-ray change, continues to have positive gastric 
aspirations ; and the other has recently developed, in addition to a clavicular 
lesion, subminimal infiltrates at the extreme apices. The lesson from these 
cases supports the opinion that the lesion resulting from the first infection 
can and in a certain percentage of cases does institute a pathologic process 
which may continue for years, eventually causing the individual’s death. 

Table VI 

Gastric Contents 
40 Cases 


Guinea Pigs 


Roentgen-ray 



Positive % of Cases 

Extension 

11 

61.2% 

18 

45% 

Retrogression 

5 

27.7% 



No change 

2 

11.1% 

Positive to Negative 


Retrogression 

7 

58.4% 

12 

30% 

Extension 

4 

33.3% 


No change 

1 

8.3% 

Always Negative 

25% 

Retrogression 

9 

90.0% 

10 

Extension 

1 

10.0% 


Gastric Contents 

As indicated in table 6, 30 of the 40, or 75 per cent, of the subclinical 
cases were positive by guinea pig inoculation. Where the roentgenogram 
fails to show changes from month to month, the presence of tubercle bacilli 
in the gastric contents is the only positive method of indicating that the 
lesion is both tuberculous and also active. Furthermore, we cannot assume, 
as we have in the past, that because no change is noted on serial roentgeno- 
grams the process is necessarily healed. One student with such a lesion has 
been under observation for a period of 28 months and, on the seven occa- 
sions in which the gastric contents have been aspirated, the results have al- 
ways been positive. 

Where the gastric contents originally have been found positive and have 
remained positive (table 6), extension occurred in 61 per cent of the cases, 
and only 28 per cent showed retrogression. Where conversion from positive 
to negative occurred, retrogression was noted in 58 per cent, and extension 
in 33 per cent of the cases. In the group always negative on gastric aspira- 
tion, retrogression of the lesion was noted in 90 per cent of the cases. The 
one individual in this group who showed extension (who withdrew from 
school in 1937) subsequently showed almost complete resolution of the 
infiltrate. 

From the above it appears that examination of the gastric contents b}' 
guinea pig inoculation is the most accurate and valuable laboratory method 
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in determining the status and subsequent course of the subclinical tuber- 
culous lesion. 

Summary 

The early tuberculous lesion occurs without producing a clinical picture. 
Its detection is dependent on repeated roentgen-ray examination of the ap- 
parently healthy. The early lesion having been found, the question regarding 
its status presents itself. Is the process tuberculous, and is it pathologically 
active or has it healed? Dependence on serial roentgenograms frequently 
requires the passage of considerable time, and fails to prove that the process 
is tuberculous. Furthermore, extension means further lung destruction and 
a less favorable prognosis. Methods, therefore, are desirable which will de- 
termine the status of the early lesion before further progression occurs. 

Of available laboratory methods, the erythrocyte sediment rate was found 
to be normal in 90 per cent of the cases, and apparently gives little assurance 
that a lesion is either benign or inactive. The leukocyte reaction, where 
favorable, indicates a favorable prognosis. An unfavorable or equivocal 
leukocyte reaction, however, indicated an unfavorable course in only 50 per 
cent of the cases. Gastric aspiration with guinea pig inoculation is the most 
reliable method of proving both the diagnosis and activity of the lesion. The 
repeated presence of tubercle bacilli in the bronchial secretions usually indi- 
cates an unfavorable course. Conversion from positive to negative indicates 
a more favorable prognosis, and repeated absence of tubercle bacilli in the 
gastric contents is almost complete assurance of a favorable course. 

Close observation and study by laboratory procedures indicate that the 
lesion resulting from first infection is not always benign and may cause 
progressive tuberculosis. Maximum information regarding subclinical tu- 
berculosis is dependent on adequate and repeated use of laboratory methods. 
Relatively little is known of the early lesion or the factors that determine its 
subsequent course. Many of our present opinions probably will be found 
fallacious. 
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HEMOLYTIC REACTIONS FOLLOWING TRANS- 
FUSIONS OF BLOOD OF THE HOMOLOGOUS 
GROUP, WITH THREE* CASES IN WHICH 
THE SAME AGGLUTINOGEN 
WAS RESPONSIBLE t 

By Alexander S. Wiener, M.D., Brooklyn, N. Y., and H. Raymond 
Peters, M.D., F.A.C.P., Baltimore, Maryland 

The discovery in 1900 of the isoagglutination reaction was one of 
the most important steps in the history of blood transfusion, since when 
donors of the same blood group as the patient are used, transfusions are 
practically free from danger. Even after this discovery was generally 
adopted and applied, however, occasional hemolytic reactions continued to 
occur. In the earlier days, practically all of these reactions could be traced 
to mistakes in blood grouping (Bordley"*) of the patient, donor or both, and 
even at the present time such unnecessary errors are made too frequently.! 
Besides the hemolytic reactions caused by the transfusion of blood of the 
improper group, others have resulted from the indiscriminate use of “ uni- 
versal ” donors."^’ In addition, hemolytic reactions have recently been 

encountered following transfusions in which patient and donor belonged to 
the same blood group. Evidently such cases are rare, since only about a 
dozen definitely established instances of this sort have been reported in the 
literature to date. (For a review of the literature see reference 37.) The 
hemolytic transfusion reactions belonging to this last category, namel}’-, those 
due to “ intragroup ” incompatibility, are the subject of the present paper. 

Case 1. The patient was a 52 year old woman, admitted to the surgical service 
of the Mercy Hospital on August 13, 1939, with the complaint of vomiting, fever and 
bilateral abdominal pain of eight hours’ duration. At tlie operation, performed on the 
day of admission, a ruptured solitary ulcer of the ileum § and peritonitis were found. 
Resection of the ileum with anastomosis and appendectomy was performed. 

The patient belonged to group O. The day after the operatibn (the second day in 
the hospital) the patient was given a transfusion of 500 c.c. of fresh citrated blood 
of group O. Later the same day a second transfusion of 300 c.c. of group O blood 
was given. A third transfusion of 250 c.c. of blood was given on the third day; a 
fourth transfusion of 500 c.c. on the eighth day ; the fifth and last transfusion of 500 
c.c. of blood on the thirteenth day. All of the transfusions were from different group 
O blood donors. Preliminary to each transfusion the bloods of the patient and pros- 
pective donor were cross-matched. 

* Including case cited in addendum. 

t Received for publication March 11, 1940. 

Aided by a grant from the Committee on Scientific Research of the American Medical 
Association. 

From the Transfusion Division of the Department of Laboratories of the Jewish Hos- 
pital of Brooklyn, N. Y. and the Department of Medicine of the University of Maryland, 
Baltimore, Md. 

J With regard to suitable technic of grouping and cross-matching, cf. ss 

§ Separate report in press (Robinson, D. R. : Surg., Gynec. and Obst.). 
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There were no febrile reactions whatever to the first four transfusions. How- 
ever, during the week following the operation the patient had a continuous temperature 
of 103° F., which might possibly have masked the symptoms of a mild reaction. Of 
significance is the observation that while the hemoglobin concentration rose from 60 
per cent on the day of the operation to 82 per cent after the third transfusion, it soon 
dropped back to 65 per cent and continued to fall after the fourth transfusion. Fif- 
teen minutes after the completion of the fifth and last transfusion there was a severe 
chill lasting about half an hour, accompanied by a rise in temperature to 104° F. By 
the next day the patient had hemoglobinuria and marked oliguria, and became notice- 
ably jaundiced (van den Bergh — direct, immediate positive 2.0 units; icteric index 
19). The blood urea concentration rose from normal before the transfusion to 163 
mg. per cent. The hemoglobin continued to fall, reaching as low as 46 per cent, and 
despite alkalinization the patient died four days after the onset of the transfusion 
reaction. At the postmortem examination, microscopic sections of the kidneys showed 
lesions considered characteristic of hemolytic transfusion reactions, namely, the typical 
degenerative changes of the tubular epithelium and the presence in the lumens of the 
collecting tubules of casts of brownish, pigmented hematin material. 

Before the last transfusion, two cross-matching tests (hanging drop 
method at 37° C. ) were reported by the technician and intern as showing no 
clumping even for periods up to several hours. Unfortunately, the speci- 
mens taken before tlie transfusion had been discarded inadvertently, and 
these observations could not be rechecked. Blood obtained from the patient 
after the transfusion and also after death and a fresh sample of blood 
drawn from the donor for the last transfusion were tested by one of us 
(W.). It was possible to confirm the fact that both patient and donor be- 
longed to group O. In the cross-match test, however, w'hile no agglutination 
was observed in the mixture of donor’s serum with patient’s cells, by a 
special technic * (vide infra) it could be shown that clumping occurred when 
the patient’s serum was added to the donor’s cells. Evidently, therefore, 
the patient’s serum contained a special agglutinin, unrelated to the common 
isoagglutinins, a and p. That we were not dealing with an autoagglutinin 
was established by the absence of agglutination in mixtures of the patient’s 
serum with her own cells. With the technics commonly used the abnormal 
reactions would probably not have been detected. 

The properties of the special agglutinin and the corresponding agglutin- 
able property in human blood were then investigated. I^irst of all it was 
noticed that tlie reactions were considerably weaker than the common iso- 
agglutination reactions. Moreover, the reactions were most pronounced at 
low temperatures, no noticeable reaction at all occurring at 37° C. Hemo- 
lysis could not be elicited in vitro at any temperature, even after the addition 
of fresh guinea-pig complement. These properties of the antibody in the 
patient’s serum are somewhat surprising, considering the fact that it was 
capable of causing a fatal hemolytic reaction (see below). The reactions 
were best elicited by mixing a drop of a 2 per cent suspension of sensitive 
cells witli two drops of serum in a small test tube (inside diameter 7 mm.) 
and allowing the mixtures to stand for two hours in the refrigerator. An 

* With the common slide technic the reactions were indefinite. 
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alternative suitable technic was to chill the mixture for a few minutes, then 
centrifuge. After gentle shaking, the sediments immediately broke up into 
a homogeneous suspension in the case of negative bloods, while rather large 
clumps easily visible to the naked eye persisted with positively reacting 
bloods. The reactions could easily be reversed by warming the tubes to 
37° C. ; on chilling, the reactions reappeared. 

Blood samples from a number of different individuals have been tested 
with the patient’s serum. Only bloods of group O were selected, on account 
of the presence in the serum of the isoagglutinins a and p, which precluded 
direct tests on bloods of the other groups. It was found that the great 
majority of bloods were agglutinated by the antibody in question. The 
agglutinable property involved proved to be unrelated to any of the ag- 
glutinogens M, N or P, as well as the agglutinogens A and B. Remark- 
ably, however, the reactions coincided with those given by certain anti- 
rhesus immune rabbit sera, recently described by Landsteiner and Wiener 
which define an agglutinable property of human blood designated as Rh. 

As will be seen from table 1, in which are given some representative 
reactions, 14 bloods have been tested with both the patient’s serum and the 
reagent prepared from anti-rhesus immune serum. The chance that the 
reactions of the two reagents should agree in every instance merely by acci- 
dent is 1 in 2 or about one in sixteen thousand. It is reasonable to con- 
clude, therefore, that the agglutinable property demonstrated with the pa- 
tient’s serum is identical with Rh. 

It is now possible to offer an explanation for the hemolytic reaction. The 
patient belonged to group O (Rh — ). Since Rh-f bloods are about 6 or 7 
times as common as Rh — bloods, most if not all the donors were probably of 
group O (Rh-j-). Apparently, to begin with, the patient had a weak anti- 
Rh hemolysin in his serum, undetectable by any of the common in vitro 
tests. This assumption would account for the short period of survival of the 
transfused blood cells, as indicated by the temporary nature of the rise in 
hemoglobin after the first few transfusions. While one may assume that 
the blood received in these transfusions was hemolysed too slowly to pro- 
duce noticeable symptoms, the repeated injections of Rh-p blood served to 
stimulate the production of anti-Rh antibodies of higher titer, particularly 
after the fourth transfusion. Accordingly, the fifth transfusion of Rh-p 
blood gave rise to an acute hemolytic reaction. 

Two questions are raised in connection with the above interpretation. 
The first is why such reactions are not encountered more frequently, as many 
patients, of whom about one-seventh would be Rh negative, are given re- 
peated transfusions. The probable answer is that not all Rh — individuals 
are capable of producing Rh antibodies. Some special constitutional factor 
may be required — possibly the presence of preformed antibodies. In addi- 
tion, the interval between transfusions must be long enough to permit an 
adequate rise in titer of the antibody. The second question is how it is 
possible for an antibody which in vitro produces agglutination only at low 
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temperatures and of low titer to give rise to a fatal hemolytic reaction. Pos- 
sibly the agglutinin found in the patient’s serum is only an indicator of some 
supplementary, more subtle mechanism which is brought into play in the body 
before hemolysis can occur. 

Shortly after the above study was completed, a second case, almost an 
exact counterpart of the first one, was seen at the Mercy Hospital. 

Case 2. In January 1937, the patient was operated on for a perforated gastric 
ulcer at another hospital. The postoperative course was complicated by pneumonia 
and neutropenia, the total white count dropping as low as 3000. A transfusion was 
given and the white count rose. The patient was discharged after 43 days in the 
hospital. About six months later, the patient began to have attacks of headache, pain 
in the lower back and in the legs, these symptoms being accompanied by fever and 
leukopenia. During the six months before the present admission, the attacks became 
more frequent and more severe, and the patient had chills occurring at all hours of 
the day. The temperature ranged from subnormal up to 104° F. and the patient be- 
came subject to upper respiratory infections. On November 9, 1939, the patient’s 
tonsils and adenoids were removed; he was discharged on November 11. 

On November 22, 1939, the patient was readmitted to the Mercy Hospital on the 
service of Dr. Pincoffs, because of recurrence of chills and fever three days previously. 
On November 25, the patient, who belongs to group A, was given a transfusion of 
200 c.c. of fresh citrated group A blood. About one hour after this transfusion he 
had a chill which was slightly more severe than those he had had on the previous few 
days. However, there was no history of hemoglobinuria. The temperature dropped 
to a subnormal level 12 hours later and remained subnormal for a week. The patient 
was given two other transfusions of 250 c.c. each on November 27 and November 30, 
respectively, both from the same group A donor, but not the donor who gave the blood 
on November 22. There were no untoward symptoms following these transfusions. 
The patient had no more chills and felt well until his discharge on December 7. 

Two days later the patient was readmitted with the same complaints as formerly, 
namely chills, fever, headache, etc. On December 12, he was given a transfusion of 
200 c.c. of citrated blood from the donor who had given the first transfusion on No- 
vember 22 (21 days previously). Twenty minutes after this transfusion was com- 
pleted, the patient presented die symptoms of a severe hemolytic reaction. Hemo- 
globinemia and hemoglobinuria were present. Almost immediately there was complete 
suppression of urine, and rather persistent vomiting, at times bloody, ensued. The 
bleeding and coagulation times were prolonged. The blood urea rose as high as 
250 mg. per cent and the creatinine to 14 mg. per cent. After complete anuria for 
one week there was an output of only 50 c.c. on the eighth day and anuria again on the 
ninth day. Up to this point the patient had been treated with intravenous glucose, 
sorbital and diathermy. On the tenth day, following splanchnic block (separate re- 
port by Pincoffs and Peters®®) there was an immediate outpouring of urine and the 
blood urea dropped to 45 mg. per cent; the creatinine to 1.9 mg. per cent. Thereafter 
the patient improved progressively. 

Previous to each transfusion the bloods of the patient and the prospective 
donor were cross-matched by the hanging drop and centrifuge methods. 
After the hemolytic reaction occurred, blood samples taken from the patient 
and donor before and after the last transfusion were examined by one of us ; 
also the blood of the donor who gave the second and third transfusion was 
tested. It was found that both donors belonged to group A, subgroup Ai 
type M. On the other hand, the patient’s blood belonged to group A, sub- 
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group A 2 , type N. The idea that the difference in tlie subgroups or in the 
M-N types was responsible for the reaction could be eliminated at once. 
Careful analysis of the reactions of the patient’s blood revealed that before 
the fourth transfusion it actually consisted of a mixture of two sorts of 
blood; namely, about 90 per cent AjN blood and about 10 per cent AiM 
blood.* This indicated that some of the blood from the previous three 
transfusions was still present in the patient’s circulation, which would hardly 
be possible if either of the agglutinogens Ai or M had anything to do witli 
the transfusion reaction. Moreover, the proportion of foreign AiM cells 
did not increase after the transfusion given on December 12, which showed 
that the blood injected on that day must have been completely destroyed. 


Table II 

Cross-Matching Tests of the Serum of the Patient (Case 2) with the Bloods of His Two Donors 


Serum Separated 

From Patient’s 

Blood Drawn 

i 

Patient’s 

Own 

Blood 

Tested Against Blood of 
Donor for 1st and 4th 
Trans. (Donor No. 1) ( 

Blood of Donor 
for 2d and 3rd 
Trans, (Donor No. 2) 

Before transfusion 

Q.N.S. i 

db 

Q.N.S. 

2 days after transfusion 


— 

— 

3 days after transfusion 


— 

— 

4 days after transfusion 


++± 


5 days after transfusion 

— 

“f* i 


6 days after transfusion 


-f -i-± 

— 

7 days after transfusion 


-H-j- i: 



The tests were made by mi.’cing 2 drops of patient’s scrum with 1 drop of a 2 per cent blood 
suspension in a small tube, and allowing the mixtures to stand for two hours at a refrigerator 
temperature, after which time the reactions were read. 

Q.N.S. = quantity not sufficient. 

The most logical explanation for these findings was that although both 
donors were AjM, for some reason the blood of the donor used for the first 
and last transfusions (donor 1) was incompatible, whereas the blood of the 
other donor (donor 2) was compatible. That this explanation is correct was 
established by the cross-matching tests. As is shown in table 2, the patient’s 
serum before the fourth transfusion gave at best only a doubtful reaction 
with the blood of donor 1, and serum obtained shortly after the transfusion 
gave no reaction at all. However, on the fourth day following the trans- 
fusion and thereafter, it could be shown by the sensitive technic described 
tliat tlie patient’s serum agglutinated the blood of donor 2 but not the blood 
of donor 1. No agglutination was observed in mixtures of the patient’s 
cells with the serum of either donor. 

A series of individuals was available whose bloods had been tested with 
the serum of the patient in case 1. Blood samples were drawn from these 
persons in order to ascertain whctlier or not the agglutinable property of the 
blood cells detected by the serum of the patient in case 2 corresponded with 
the agglutinogen Rh. As is shown in table 3, the reactions of the two sera 
are identical so that both sera contain tlie same antibody, anti-Rh. 

* For llic ledinic sec : Wie.ver, A. S. : Blood groups and blood tmnsfusion, p.igcs 55-57. 
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Let US now summarize the second case in the light of the serological 
findings. A patient, group A (Rh — ) was given a series of blood trans- 
fusions from two donors, one group A (Rh-{-) the other group A (Rh — ). 
The first transfusion from the donor A (Rh+) gave rise only to a sub- 
clinical reaction. The following two transfusions from donor A (Rh — ) 
were perfectly compatible, so that the donor’s cells could be demonstrated in 
the circulation of the patient (with the aid of the M-N tests) for a long 
time afterwards. On the other hand, the blood from the first transfusion 
was gradually hemolysed and eliminated, this being accompanied by the ap- 
pearance of Rh antibodies in the patient’s plasma. Later, when a second 
transfusion of blood from the first donor, A (Rh-}-), was given, a hemo- 
lytic reaction followed. The long interval between the two transfusions 
from this donor probably allowed time for a fall in the titer of the anti-Rh 
agglutinins, so that these were not demonstrable either by the hanging drop 
or centrifuge technic before the last transfusion. The reason why the Rh 
agglutinins were not demonstrable immediately after the transfusion is that 
they had been completely absorbed by the Rh-f blood introduced into the 
recipient’s circulation. By the fourth day, however, the antibodies had re- 
formed in sufficient amount to be detectable. 

That the property Rh is a true antigen is established by its capacity to 
stimulate the formation of immune antibodies in our two patients. The 
anti-Rh agglutinins in the patient’s serum had the same properties as most 
other specific agglutinins, since its activity was not appreciably affected by 
heating at 56° C. for 30 minutes, and, as shown in table 4, it is absorbable 


Table IV 

Specific Absorption of the Agglutinin Anti-Rh 


Tests Made With 

! 

Tested Against 

Rh Positive Blood 

! 

Rh Negative Blood 

1 

2 

3 

4 

Untreated Serum 

-f- "f* dr 

+ + db 

I 

— 

Serum Absorbed with Rh-f- Blood 

— 

— 



Serum Absorbed with Rh— Blood 


-fd-db 

~ 

~ 


The absorptions were set up by mixing the patient's serum with one-third volume of packed 
washed cells in test tubes. After the mixtures had stood for an hour, the tubes were centrifuged 
in cups containing icc-watcr, and the -supernatant serum pipetted off for the tests. Two drops 
of serum were mixed with one drop of cell suspensions (2 per cent) in small test-tubes and the 
readings made after these had stood for two hours in the refrigerator. 

by Rh-{- blood but not by Rh — blood. The serum from the patient in 
case 2 like that of the first patient reacted jnost strongly at low temperatures 
and not at body temperature. -As is shown in table 5, even at ice-box tem- 
perature, the reactions were onh' of relativch* low titer. Corre.sponding 
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Table V 

Titration of the Anti-Rh Agglutinins in the Serum of Patient 2 




Dilution of Patient’s 

Serum 


Tested Against 






Undil. 

1 : 2 

1 ;4 

1 ; 8 

1 ; 16 


Rh Positive Blood 

-i- + 4z 

+ + 

+ ± 


_ 

Rh Negative Blood 







Two drops of each serum dilution were mixed with one drop of cell suspension (2 per cent) 
and readings were made after the mixtures had stood for 2 to 3 hours in the refrigerator. 


with the low titer of the anti-Rh antibody was its lability, for after only one 
month of storage in the refrigerator, the activity of the serum had dimin- 
ished noticeably. On the other hand, serum obtained from the patient more 
than one montli after the transfusion was almost as active as the sample 
originally tested. Three months later, however, the antibody could no 
longer be detected in the patient’s serum. 

Of interest is the relative incidence in the general population of Rh posi- 
tive and Rh negative bloods. In addition to the bloods previously tested 
with the serum of patient 1, a series of group O and group A bloods was 
examined with the serum from patient 2. (Group A as well as group O 
bloods could be tested with the latter serum as it contained no a agglutinins.) 
Among a total of 101 individuals (not including the patients or donors of 
our two transfusion cases) 14 persons were encountered whose bloods did 
not agglutinate in the anti-Rh sera. This incidence of Rh— bloods (about 
1 in 7) closely approximates that previously reported by Landsteiner and 
Wiener. 

Our findings presented above confirm the occurrence of hemolytic reac- 
tions after transfusions of blood of the proper group, due to agglutinogens 
unrelated to the four blood groups. One may also consider that such in- 
compatibilities might be detected before-hand by tests made at low tempera- 
tures. In this connection, a case seen by one of us several years ago is of 
interest. 

Case 3. The patient was a female child, 4% years of age, when first referred for 
blood transfusion by Dr. S. Katz in 1935. The patient first became ill during the 
winter of 1933 while in Florida, where she is said to have been handled and kissed by 
a nurse recuperating from acute rheumatic fever. The patient was taken home to 
Brooklyn where' she ran an intermittent and remittent fever. During this illness, the 
patient also complained of pain and swelling of her thumb. She was treated at the 
Jewish Hospital for a time, where she was given a blood transfusion without any 
untoward reaction. Agglutination tests for typhoid, paratyphoid, etc. were negative. 
The patient recovered 16 weeks after the onset of the illness, following a tonsillectomy. 

She again became ill at the end of November 1934, with remittent and inter- 
mittent fever ranging as high as 104° F. This was accompanied by migratory joint 
pains. In January 1935, because of a developing anemia, tlie patient, who belonged to 
group A, was given a transfusion of 180 c.c. of blood from a group A donor without 
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any untoward reaction. (The bloods were also shown to be compatible by the usual 
open slide technic.) On February 14, 1935, the patient was given a second trans- 
fusion of 100 c.c. of blood from the same donor (after re-grouping and cross-match- 
ing the bloods). One hour after this transfusion, the patient had a severe chill and 
the temperature rose to 106° F. As re^amination of the bloods of patient and donor 
again corroborated the previous results, this was interpreted as a non-specific reaction, 
the clinical condition being blamed as a contributing factor. After the transfusion 
the patient's temperature remained normal for two days, then intermittent fever raiig- 
ing up to 105° F. and 106° F. recurred and continued for two weeks. As the patient’s 
hemoglobin was dropping and her clinical condition continued downhill, a third trans- 
fusion of 150 c.c. of blood was given from the same donor. This was followed by a 
sharp chill, rise in temperature to 107° F. and hemoglobinuria. The patient developed 
a hemorrhagic tendency, and blood oozed from all puncture wounds, including that of 
the transfusion, and from the mucous membranes. Another transfusion seemed ur- 
gently needed, but since retests again proved patient and donor to belong to group A, 
and the cross-matching tests were again negative, this idea was abandoned, there 
being no assurance that a different donor’s blood would not also be incompatible. 
(Indeed additional tests even showed that the bloods of recipient and donor both 
belonged to subgroup Aj and type MN, so that neither the subgroups nor the properties 
M and N could be implicated as the cause of the reaction.) The oozing of blood 
continued and the patient died two days later from exsanguination. 

In the case just described, it seems certain that the hemolytic reaction 
must have been due to the appearance in the patient’s plasma of immune iso- 
antibodies for the donor’s blood cells. It is possible that agglutinins might 
have been demonstrable in the recipient’s serum, if the sensitive technic out- 
lined in the present paper had been used; namely, incubation of the mixtures 
of serum and cells in the refrigerator, with or without centrifugation. Pos- 
sibly the cases reported by DeGowin and Baldridge,® Johnson and Conway, 
and Goldring and Graef,‘° etc., could have been explained in a similar way. 
However, there is evidence that not all intra-group transfusion reactions can 
be traced to the formation of Rh antibodies in a Rh-individual. For ex- 
ample, in Zacho’s case,^^' the agglutination reactions given by tlie patient’s 
serum were of highest titer at 37° C. and weakest at low temperatures. 
Aside from this peculiarity of the antibody, the difference in the frequency 
of bloods containing the agglutinable factor proves that the property Rh 
played no part in the reaction. The appearance following a transfusion of 
an immune isoagglutinin with properties similar to those of Zacho’s case has 
been reported by Neter.®" With regard to the transfusion reaction reported 
by Mandelbaum,®® the blood of the patient was retested by us and found to be 
Rh positive. Accordingly the property Rh cannot be blamed for that 
reaction either. In the case reported by Levine and Stetson,®" the incidence 
of bloods agglutinable by the patient’s serum (based on 104 tests) was about 
SO per cent, which is not significantly different from the frequency of Rh 
plus blood (about 85 per cent), but the antibodies gave just as intense reac- 
tions at 37° C. as at low temperatures. WJicthcr or not tlie agglutinogen Rh 
was the responsible factor in the two cases reported by Culbertson and Rat- 
cliffe ® or in the cases reported by Bauer ® cannot be decided from the data 
given in their papers. As to IMosonyi’s report of a hemolytic reaction fol- 
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lowing repeated transfusions of group B blood to a group B patient, the 
writer’s conclusion that the reaction was due to the formation of immune iso- 
agglutinins specific for group B blood is not intelligible to the present 
authors. 

In addition to those cases where hemolytic reactions followed repeated 
transfusions of blood of the homologous group, there are a number of re- 
ports of intra-group hemolytic reactions in patients who had never received 
a previous blood transfusion, or where the previous transfusion had been 
given so long ago (several years) that they could hardly be blamed for the 
reaction. Such instances have been reported by Zacho,'^ Parr and Krisch- 
ner,^® Culberston and Ratcliff e,® McCandless,®® Johnson and Conway,^® 
Smith and Haman,®^ Mandelbaum and Levine and Stetson."® Remarkably 
enough in all of these cases except the one reported by McCandless * the pa- 
tients were women who had recently given birth or had had a miscarriage.f 
Culbertson and Ratcliffe remarked concerning this coincidence in their two 
cases but did not attempt any explanation. In the case reported by Levine 
and Stetson, the patient, who had just had a stillbirth, was transfused with 
blood from her husband and a hemolytic reaction resulted. These authors 
suggest that the fetus inherited an antigenic substance from the father which 
was lacking in the mother, and the latter became immunized to the antigen 
after carrying the fetus for a long time after it had died in utero. In sup- 
port of their interpretation that the agglutinin found in their patient’s serum 
was an immune antibody rather than a natural one, Levine and Stetson 
cite the gradual drop in its titer and its eventual complete disappearance 
several months after the transfusion. In the other instances referred to 
above, a similar explanation may hold, though the individual antigenic dif- 
ferences responsible need not be the same in every case. 

In support of this idea can be cited the report by Jonsson,®"* who found 
the average titer of the isohemolysins a and p to be higher than normal in 
women who had recently given birth, and who attributes this phenomenon to 
the specific stimulation provided in instances of heterospecific pregnancy. If 
the presence of a group A or group B fetus in a group O mother can cause a 
rise in titer of the isoantibodies a and p, respectively, it does not seem im- 
probable, that, for example, a Rh — woman carrying a Rh+ fetus might 

* With regard to the McCandless case, this is actually not an instance of an intragroup 
hemolytic reaction, since retests of the donor’s blood by Hoxworth i- have shown that the 
donor actually belongs to group A (subgroup A,) not to group O as stated in the original 
case report. The case reported by Von Deesten and Cosgrove®® of renal insufficiency fol- 
lowing a blood transfusion is not a true hemolytic reaction since the hemoglobin rose from 
70 per cent before the transfusion to 87 per cent after the transfusion. The rise in hemo- 
globin resulting from the transfusion corresponds closely with the predicted rise from a 
transfusion of 750 c.c. of blood,' which was the amount given. If hemolysis had occurred 
there should have been no rise in hemoglobin. Moreover, the symptoms were not typical of 
a transfusion reaction and could be more logically attributed to the slight kink of the right 
ureter detected subsequently by pyelogram. 

Incidentally, Thalhimer’s case ®® frequently cited as an example of the danger of re- 
peated blood transfusions from the same donor is not an example of an intragroup reaction, 
since the donor belongs to group B and the patient to group O. 

t While this paper was in press, our attention was called to another instance of intra- 
group incompatibility reported by Pondman,^® occurring in a postpartum case. 
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react by producing Rh antibodies. However, the paucity of reports of intra- 
group hemolytic reactions even in postpartum cases indicates that this phe- 
nomenon must be rare. Possibly in normal pregnancy the placenta offers a 
barrier to the passage of antigens from fetus to mother, and, in addition, as 
pointed out above, because of constitutional differences not all individuals 
will respond to the foreign antigens by producing specific antibodies. 

An important question is what bearing other known individual differ- 
ences of human blood, namely, those dependent on differences in the ag- 
glutinogen A (Ai and As) and on the agglutinogens M, N and P, have on 
the occurrence of intra-group transfusion reactions. With respect to the 
subgroups of groups A and AB, it has been shown by Landsteiner and 
Levine that a small percentage of individuals belonging to these groups have 
in their plasma irregular agglutinins acting on blood of the opposite sub- 
group. Some writers assert that differences in the subgroups can cause 
hemolytic reactions and warn that only donors of the homologous subgroup 
be used for transfusions. As a matter of fact no case has yet been reported 
where the subgroups were conclusively proved to be responsible for a serious 
reaction. In our own experience with over 3,000 transfusions the inci- 
dence of even minor reactions among patients of group A when donors are 
selected without regard to the subgroups is not significantly higher than 
among patients in groups O and B, the blood cells of the donor persisting in 
the patient’s circulation whether donor and recipient belong to the same or 
different subgroups. Similar has been the experience of Hoxworth in a 
series of 2950 transfusions. As is illustrated by case 2, in hemolytic trans- 
fusion reactions, even if it is found that patient and donor are not in the same 
subgroup this does not prove the difference in subgroups to be responsible. 
To the best knowledge of the writers, no report has appeared in the literature 
which proves that agglutinogen A, can be antigenic for Ao persons, or vice 
versa, but recently two such cases have come to our personal attention.^” 
One patient (of subgroup Ao) had received repeated transfusions of A, 
blood; the other (also of subgroup Ao) was a postpartum case. Both had a 
agglutinins in their sera of titer 16 at room temperature. Accordingly, the 
most practical procedure, and the one followed by us, is to disregard the sub- 
groups when selecting donors for transfusion except in the infrequent cases 
where the patient’s plasma contains the irregular isoagglutinins a, or a- and 
then to use donors of the homologous subgroup. Such instances can be de- 
tected by the usual cross-matching tests. 

With regard to the agglutinogens M and N, the situation is similar. 
Despite the performance of hundreds of thousands of transfusions every 
year, in which donors are selected without regard to their M-N types, not 
a single hemolytic reaction can be traced to this source. The report by 
Martinet that he observed the formation of specific hemolysins for M and 
N following transfusions is unconvincing, and in the present authors’ ex- 
perience repeated injections of type blood into type N individuals or vice- 
versa has not stimulated the production of isoanlibodies for M or N. Evi- 
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dently, therefore, these agglutinogens, unlike A and B, are not antigenic, or 
at most very feebly antigenic, for human beings. Accordingly, the prom- 
inence given them by certain writers as a possible source of hemolytic reac- 
tions after repeated transfusion is not warranted, though the possibility that 
such cases may ultimately be found cannot be excluded. Only three cases 
(among hundreds of thousands of persons tested) are known of human 
beings with natural anti-M isoagglutinins, none having been encountered to 
date with anti-N agglutinins. In patients with such isoagglutinins, it would 
of course be wise to take the agglutinogens M and N into account when 
selecting the blood donor. 

At least one case is known where the injection of blood containing ag- 
glutinogen P into an individual lacking the agglutinogen stimulated the 
formation of isoantibodies for P. In this case, seen by Dr. S. H. Polayes, 
there was difficulty in finding a compatible donor for a patient of group A, 
since her serum agglutinated most other bloods of group A. This patient 
had had a previous transfusion without untoward reaction from a group A 
donor whose cells were now also agglutinated by her serum. The patient’s 
blood was referred to one of us for study and it was found that the ab- 
normal reactions of its serum corresponded with the agglutinogen P. For 
this patient, accordingly, only blood of group A(P — ) would be suitable for 
transfusion. 

With regard to the role played by irregular agglutinins in general in 
hemolytic reactions, it may be said that they show marked differences as to 
their significance in transfusions. In a number of instances where 
patients were transfused with blood acted on by atypical agglutinins in their 
sera, no untoward symptoms resulted, although the in vitro reactions were 
at times as strong as those described here. This indicates the existence of 
some as yet undescribed qualitative difference among the various irregular 
isoantibodies. 

No evidence exists that pseudoagglutination (or pronounced rouleaux- 
formation) can cause untoward transfusion reactions. Also, in the authors’ 
experience autoagglutinins have not caused hemolytic reactions. (In pa- 
tients with autoagglutinins, however, we take care to keep the blood at body 
temperature during its infusion, while ordinarily we are content with blood 
at room temperature.) Indeed, injudicious attempts to warm up the blood 
as a routine are dangerous, and in at least one case the injection of blood 
damaged by overheating gave rise to a fatal hemolytic reaction.’- Another 
non-specific cause of severe or even fatal hemolytic transfusion reactions 
that has come to the fore in recent years is the use of preserved blood stored 
for too long periods of time before injection. As is pointed out else- 
where,®®* the safe time limit for the storage of blood for transfusion is 
between five and 10 days. 

Discussion 

The danger of intra-group hemolytic reactions has been shown to be 
greatest in patients receiving repeated blood transfusions and in postpartum 
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cases. With regard to the warning not to use the same donor for patients 
receiving repeated transfusions, our findings show that this measure is not 
sufficient to exclude transfusion reactions, since the antigens responsible may 
occur in a considerable percentage of individuals. In fact, the patients in 
cases 1 and 2 would have been safer with repeated transfusions from a single 
Rh — donor. With regard to the postpartum patients who had hemolytic 
reactions following transfusions of blood of the proper group, though never 
transfused previously, these should belong to the same category as the pa- 
tients immunized by repeated transfusions, if the theory suggested is correct; 
namely, that the patients became immunized while the fetus was in utero to 
antigens shared by fetus and blood donor (usually the husband) but absent 
from the patient’s body. Incidentally, some writers consider leukemia and 
hemolytic icterus contraindications to blood transfusion, as hemolytic reac- 
tions have been observed following transfusions of apparently compatible 
blood in these diseases. The formation of immune isoantibodies seems the 
most plausible explanation for these observations, because such patients are 
usually given many blood transfusions. 

With regard to the prophylaxis of intra-group hemolytic reactions, no 
single in vitro technic will cover every exigency, as while most of the ir- 
regular isoagglutinins act best at low temperatures, others have been found 
that react more strongly at body temperatures. However, the following 
technic of cross-matching is advised in addition to the usual grouping and 
cross-matching tests, as it will anticipate most reactions of this sort. 

1. Two drops of patient’s serum, preferably separated from the clot at refrigerator 
temperature, are mixed with one drop of donor’s cell suspension in a small test tube. 

2. In a second tube a similar mixture of patient’s serum and patient’s cells is set 

“P- ^ . 

The tubes are placed in ice-water for 5 minutes, then centrifuged while still cold 
and the mixtures are gently shaken. The reactions are read both macroscopically and 
microscopically. If neither tube shows a reaction, the donor is compatible. If both 
show a reaction, we are dealing with an autoagglutinin and the donor probably can 
be used without danger. If tube 1 shows agglutination and tube 2 does not, the donor 
is incompatible and others must be tested in order to find a suitable one. 

In any event, in patients receiving repeated transfusions and in post- 
partum cases the serological test should be supplemented by a biological test,'® 
if time permits. In citrate transfusions it is a simple matter to inject the 
first 50 or 100 c.c. of blood \^ry slowly in order to determine whether a 
reaction will occur. If a chill * results, the infusion should be stopped and 
another donor tried. This procedure would probably prevent any serious 
consequences since 100 c.c. of incompatible blood are hardly enough to cause 
a fatal reaction. In a series of 15 hemolytic reactions with 10 fatalities 
analysed by Eordley, all patients receiving less than 350 c.c. of blood re- 
covered. 

Our findings are also of interest since they demonstrate by another 
method the large number of individual differences in human blood. With 

* A chill c.iuscd by a blood transfusion usually begins within an hour. 
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the agglutinogens Ai, Ao, B, M, N, P and Rh alone as many as 72 different 
types of human blood are readily distinguished. Also remarkable is the cor- 
respondence between the reactions of the sera of our two patients and the 
anti-rhesus immune sera prepared by Landsteiner and Wiener. 

Summary 

Three cases are reported in which repeated transfusions of blood of the 
proper group gave rise to hemolytic reactions, two of the' three reactions re- 
sulting in the death of the patient. 

In two cases there was noted the appearance in the patient’s serum of an 
isoagglutinin designated as anti-Rh. This is explained as the immune re- 
sponse to the injection of Rh-k blood into Rh — individuals, the blood 
group playing no role. Following the appearance of the anti-Rh agglutinins 
the transfusion of Rh-f- blood gave rise to hemolytic reactions. Remark- 
ably the reactions of the anti-Rh sera corresponded with those of immune 
rabbit sera prepared by Landsteiner and Wiener by the injection of rhesus 
blood. The frequency distribution of agglutinogen Rh in the general popu- 
lation is approximately 85 per cent Rh-T and 15 per cent Rh — . 

Our cases were compared with others reported in the literature and va- 
rious similarities and differences pointed out. A hypothesis is offered to 
explain the occurrence also of hemolytic intra-group reactions in certain 
individuals who had not received previous blood transfusions. The role 
played by the properties Ai, A,, M, N and P in transfusion reactions is dis- 
cussed. Methods are suggested for the prevention of occurrence of intra- 
group hemolytic reactions. 


Addendum 

While this article was in press, an additional case of intragroup incompatibility, 
based on individual blood differences with respect to the property Rh, was observed. 
The history of this case is as follows : 

Case Report. The patient was a woman, 58 years of age, admitted to the private service 
of Dr. Frank Teller at the Jewish Hospital of Brooklyn, with the diagnosis of diabetic 
gangrene of the toes of one foot. Amputation was performed, and following the operatioii, 
the patient’s condition was poor. A transfusion of 500 c.c. of citrated, group A, compatible 
blood was given by the gravity method. Despite the transfusion, the hemoglobin dropped 
from 78 to 70 per cent ; the red blood cell count from 3.95 million to 3.14 million per cu. mm. 
Following this transfusion, which was given on April 18, 1940, there was no detectable un- 
toward reaction. On April 25, a second transfusion was performed; this time 300 c.c. of 
group O blood were given. One hour after the transfusion, the patient had a severe chill 
lasting 30 minutes, and there was an abrupt rise in temperature. Moreover, again there was 
no appreciable improvement in the hemoglobin or red count, and it was decided to investigate 
the cause of this transfusion reaction in greater detail. 

The grouping tests revealed: 


Blood of 

Group 

Subgroup 

Type 

Patient 

A 

Aa 

M 

1st donor (patient's son) 

A 

As 

MN 

2d donor (professional) 

0 


M 
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It is dear that the fate of the blood received at the first transfusion coulq be de- 
termined by testing the patient’s blood with anti-N serum; the fate of the blood "re- 
ceived at the second transfusion by tests with anti-A serum. Tests made on a sarhple 
of blood drawn four days after the second transfusion showed that all the blood re- 
ceived at the two transfusions had been eliminated from the circulation, while trans- 
fused cells ordinarily survive for periods up to three and four months. This indi- 
cated the existence of some incompatibility between the blood of the patient and those 
of the two donors. Tests were then set up by the centrifuge method in the cold, and 
it was found that while no agglutination occurred in mixtures of the patient’s serum 
with her own cells, strong clumping was evident in the tubes containing the bloods of 
the donors. This phenomenon was evidently connected in some way with the trans- 
fusion reaction, and supplied the key to the explanation for the rapid disappearance 
of the donors’ cells from the patient’s circulation. A series of blood specimens from 
individuals who had previously been tested for the property Rh was then tested with 
the patient’s serum, and the results proved that we were dealing once more with an 
incompatibility reaction based on the property Rh. 
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THE CARDIAC OUTPUT IN CONGESTIVE HEART 
FAILURE AND IN ORGANIC 
HEART DISEASE 


By Harold J. Stewart, M.D., F.A.C.P., Normax F. Crane, M.D., 
Robert F. Watson, M.D., Charles H. Wheeler, M.D., and 
John E. Deitrick, M.D., New York, N. Y. 

The mechanism of heart failure is still the subject of investigation. In 
recent years, however, observations have been made which lead to a clearer 
understanding of its pathological physiology. In 1932 Stewart and Cohn * 
published data showing that in human beings “ The volume output of blood 
per minute from the heart which is in failure is diminished and its size 
larger than when it is in a state of compensation.” . In addition, there were 
certain observations relating to dogs pointing to the same conclusions." 
Since then Stewart and his associates ^ have made further investigations of 
patients suffering from congestive heart failure which contributed to the 
same notion. We have continued our studies of this subject and now bring 
together our data relating to it. 

In our observations we have related certain objective measurements of 
the circulation .to the several functional states which can be recognized clini- 
cally in patients suffering from cardiac disease. For instance, certain pa- 
tients exhibited signs of organic heart disease but had never experienced 
congestive failure; in others, observations were made in the presence of 
congestive heart failure; in others, after recovery from failure; and in an- 
other group studies were made both during and after recovery from failure. 
Representative patients of each of the four most common etiological rubrics, 
namely rheumatic fever, arteriosclerosis, hypertension and syphilis, were 
observed, those exhibiting normal sinus mechanism as well as those in whom 
auricular fibrillation prevailed. 


Methods 

All observations were made in the morning while the patients were in a 
basal metabolic state. Measurements of the cardiac output were made by the 
acetylene method, three samples of gas being taken, as recommended by 
Grollman ^ in his book entitled “ The Cardiac Output of Man in Health and 
Disease,” and as further elaborated by Grollman, Friedman, Clark and Har- 
rison.'’ During this measurement the patient sat in a steamer chair (at an 
angle of 135 degrees) with the legs extended. Each patient was made 
familiar with and trained to carry out the procedures beforehand. While 
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1938. _ ... 

From the Department of Medicine of the New York Hospital and Cornel! University 
^fcdical College, New York, Xcw York. 
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he was resting quietly, the radial pulse was counted at intervals of five min- 
utes. At the end of one-half hour the acetylene-air-oxygen mixture was 
rebreathed. The amount of gas in the “ rebreathing bag ” was adjusted 
to the amount the patient could breathe satisfactorily. Three samples of 
gas were obtained during each period of rebreathing for estimation of the 
arteriovenous oxygen difference. Three periods of rebreathing were carried 
out to make certain that mixing was secured; one, two or all sets were 
analyzed. The arteriovenous oxygen differences in those in which checks 
were secured were averaged. Satisfactory checks can be secured by this 
method in the grade of heart failure which we studied (figure 1). Shortly 



X z 


Fig. 1. In this figure are shown data relating to the application of the Grollman 3 
sample technic to patients suffering from heart failure. In figure lAT are data obtained from 
a normal individual for comparison. Rebreathings A, B and C were secured in succession 
on 4-8-35, on 4-9-35 and C'- on 4-10-35.' The first point on each curve represents the 
arteriovenous oxygen difference calculated from the first and second samples of> a rebreath- 
ing, and the third, that is to say the last point, from the second and third samples. The 
point in the middle is the average of the two. The cardiac outputs correspond to these 
arteriovenous oxygen differences. It- is apparent that the arteriovenous oxygen differences 
and cardiac outputs agree, not only 911 the same day but also on successive days. In figure 
IF' are plotted in a similar fashion data of J. K. (table 1) during heart failure. Satisfactory 
checks were secured. In figure IZ are plotted data of J. K. (not given in table 1) secured on 
4-17-36 after the patient had been given 1.8 gm. digitalis and clinical improvement had oc- 
curred. Checks were again obtained. The arteriovenous oxygen differences have decreased 
and the cardiac outputs increased as compared with data of 4-15-36. 

after the rebreathings, the oxygen consumption was measured with a Bene- 
dict-Roth spirometer. After a short pause the vital capacity was measured, 
and the height and the weight were recorded. Then the patient rested again, 
this time by lying down. In succession, sufficient time being allowed be- 
tween each procedure for the patient to return to a basal metabolic state, an 
electrocardiogram was taken, the arm to tongue circulation time recorded, 
the venous pressure estimated and the blood pressure measured; finally, the 
basal state still being maintained, a roentgenogram of the heart was made at 
a distance of 2 meters. 

The arm to tongue circulation time was estimated by the use of decholin 
sodium®; 5 c.c. of a 20 per cent solution were injected rapidly (one to two 
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seconds) through an 18 gage needle into an antecubital vein while the patient 
was lying quietly in a supine position. This was repeated one and one-half 
minutes after the response to the first test had been elicited. The time was 
recorded from the beginning of the injection until the patient perceived the 
bitter taste. The injection time was also recorded; since, however, the re- 
sponse may come with a minimal amount of the drug, the time which we 
used was measured from the start rather than from the conclusion of the 
injection. 

The venous pressure was measured by the direct method,’ a large ante- 
cubital vein being used and the arm being placed on a level with the right 
auricle. The apparatus consisted of an L tube of glass attached to a three 
way stopcock, a syringe and an 18 gage needle. The apparatus was filled 
with a sterile normal solution of sodium chloride, venipuncture was per- 
formed, and the direct pressure readings were recorded. Normal pressures 
with this apparatus range from 4 to 10 cm. of saline solution. The ante- 
cubital vein of one arm was reserved for the injection of decholin and that 
of the other arm for the measurement of venous pressure. In subsequent 
measurements the vein was entered at the site first punctured. 

Roentgenograms of the cardiac silhouette were taken with the patient 
in the standing position, during full inspiration, at a distance of 2 meters.* 
Measurements of the cardiac area were carried out by the teclmic of Levy,® 
and estimations of volume were made as recommended by Bardeen.® 

The work of the left ventricle per beat was calculated by making use of 
the formula^®: W = QR -r (wVV2g), in which W equals the work done 
per beat; O equals the volume of blood expelled per beat; R equals the mean 
arterial blood pressure in millimeters of mercurj' times 13.6; V equals the 
velocity of blood in the aorta ; w equals the weight of the blood, and g equals 
the acceleration due to gravity. The last part of the formula, wYV2g, was 
omitted. “ 

Plan of Observations 

Observations were made of certain patients who suffered from organic 
heart disease, but who had never experienced heart failure, and of patients 
who had recovered from heart failure at some time in the past. Certain of 
these patients were admitted to the hospital in the afternoon and underwent 
training for the procedures which were to take place in a basal state the fol- 
lowing morning. Others of them, if they lived in the neighborhood, came to 
the hospital on one occasion for training, and rode in a taxicab to the ho.'^- 
pital without breakfast on the morning the observations were to be made; 
they rested one hour after their arrival. Those patients who were studied 
both during failure and after recover}' from failure, as well as those in the 
hospital concerning whom data were collected only during failure or onh- 
after recovery from failure, were all treated in a uniform fashion witli 

* The authors arc deeply indebted to the Roentgen-Ray Department of the Xew York 
Mo.spital for their cooperation in this investigation. 
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Table I 

Data Relating to Patients Suffering from Congestive Heart Failure 


Name 

Age 

Sex 

Date 

1 

Oxygen 

Con- 

sumption 

Arterio- 

venous 

Oxygen 

Difference 

Cardiac 

Output 

Cardiac 

Output 

Heart 

Rate 

Stroke 

Volume 

Arterial 

Pressure 


1 

■ 

■ 


m 

l./inin. 

l./sq.m./min. 

per min. 

m 

mm. Hg 


Hypcrlntsivt Group 


A. F. 

38 

M 

1/ 4/36 

286 

110.9 

2.58 

■flH 

94 

29 

211/145 

M. R. 

68 

M 

1/21/36 

274 

117.6 

2.33 


120 

20 

170/94 

M. H. 

S3 

M 

11/23/35 

280 

98.3 

2.85 


82 

35 

153/110 

F. G. 

51 

M 

3/ 5/36 

263 

81.4 

3.23 

1.62 

68 

47 

160/110 

L. B. 

64 

M 

2/29/36 

249 

82.8 

3.01 

1.70 

100 

30 

200/114 


Arleriosclerolic Group 


C. K. 

48 



212 

88.9 

2.38 ' 

1.50 

114 

21 

97/78 

F. St. J. 

73 



245 

94.4 

2.60 

1.37 

60 

43 

150/90 


Luetic Group 


J. K. 

55 

M 

4/15/36 

220 

107.5 

2.05 

1.26 

98 

21 

1S6/40 

F. K. 

61 

M 

2/28/35 

240 

83.1 

2.89 

1.45 

119 

24 

174-160/110 


Rheumatic Group 


S. S. 

32 

M 

2/19/36 

245 

115.3 

2.13 

f. 

70 

30 

114/76 

W. B. 

32 

F 

4/28/36 


106.3 

1.95 


80 

24 


W. H. 

24 

M 

9/23/35 

263 

92.8 

2.83 


no 

28 


C. S. 

29 

F 

4/24/36 

185 

113.8 

1.63 


98 

17 

102/82 

J. G. 

28 

M 

3/13/35 

272 

95.2 

2.86 


102 

28 

150-130/90 

L. C. 

30 

F 

3/ 4/35 

222 

96.8 

2.29 


100 

23 


M. C. 

S3 

F 

1/28/36 

207 

102.9 

2.01 


100 

20 


G. MacF. 

57 

M 

2/25/36 

189 

84.2 

2.24 


64 

27 


J. M. 

37 

M 

2/27/34 


100.5 

2.02 


76 

27 

140/80 

M. P. 

41 

F 

4/30/34 


90.6 

1.98 


124 

16 


B. D. § 

49 

F 

3/12/36 

180 

82.0 

2.20 

1.51 

46 

48 


S. C. § 

39 

F 

3/23/36 

166 

67.8 

2.45 

1.74 

64 

38 

108/66 

A. G. 

34 

M 

4/20/35 

317 

147.8 

2.14 

1.17 

160 

13 

94/64 

M. P. 

40 

F 

11/20/37 

205 

101.9 

2.01 

1.16 

94 

22 





1/ 5/38 

171 

91.9 

1,86 

1.21 

78 

24 


A. C. 

32 

M 

3/27/35 

278 

119.8 

2.32 

1.28 

ISO 

15 

94/56 


* The cardiac volume has been multiplied by the constant in Bardeen’s formula, 
t In this column the following abbreviations are used: 

Rh. = rheumatic fever 
Unk. = unknown 
Hypt. = hypertension 
Artscl. = arteriosclerosis 
R-I-V-HB = right intra- ventricular heart block 
M.S. = mitral stenosis 
M.I. = mitral insufficiency 
A.S. = aortic stenosis 
A. I. = aortic insufficiency 
Enl.Ht. = enlargement of the heart 

1 0. +, zt, i , T . = absent, present, doubtful, decreased, increased, respectively. 

§ This patient, unlike the others in this group, was under the influence of digitalis when the special studies 
of the circulation were made. 
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Table I {Continued) 

Data Relating to Patients Suffering from Congestive Heart Failure 


Left 

Ven- 

tricular 

Work 

Cir- 

cula- 

tion 

Time 

Ve- 

nous 

Pres- 

sure 

Vital 

Ca- 

pac- 

ity 

Cardiac 

Area 

Car- 
diac 
Vol- 
ume * 

Diagnosis t 

Signs t 


CS 

o 

s: 

a 

>> 

Q 

o 

5 

>. 

tj 

Cfi 

ej 

o 

> 

CJ 

z 

1 o 

c 

>. 

5 

gm.m./ 
per beat 

sec. ; 

cm. 

H 

sq.cm. 

c.c. 



1 

1 

1 





Hypertensive Group 



22.3 

21.0 

1400 

167.2 

1044 

Hypt.; Enl. Ht. 

-b 

0 


-f 

0 

0 

X.R. 

36.0 

25.9 

21.3 

1600 

172.3 

1091 

Artscl.; Enl.Ht.; Hypt. 

-t- 

-4- 

-b 

-b 

-b 

0 

X.R. 

63.0 

35.1 

10.7 

1900 

218.2 

1555 

ArtscI.;Hypt.; Enl.Ht.; R-I-V- 
HB 

+ 

+ 

+ 

+ 

0 

+ 

X.R. 

86.0 

50.0 

21.5 

2700 

234.2 

1730 

Hypt.; Enl.Ht. 

+ 

-f 

-b 

-f 

-b 

0 

X.R. 

66.0 

15.8 

18.6 

1300 

141.1 

809 

Artscl.; Hypt.; Enl.Ht. 

+ 

+ 

+ 

-b 

dr 

0 

X.R. 


Arteriosclerotic Group 


25.0 

70.2 

30.0 

55.0 

bob 

2300 

1200 

176.2 

166.6 

1130 

1039 

! 

Artscl.; Enl.Ht. 

Artscl.; Enl.Ht. 

-b 

+ 



t 



X.R. 

A.E. 

Luetic Group 

28.0 

25.8 

1 

18.3 

1 

1500 I 

204.5 

1420 

Syphilis; A. I.; Enl.Ht. 

+ 







44.6 

20.1 

17.3 

2200 

198.0 j 

1346 

Aneurysm; Enl.Ht. 

4* 








Rheumatic Group 


39.0 

42.6 

18.1 


215.6 

1528 

Rh.; M.S. and M.I.; Enl.Ht. 

n 

-b 

-b 

-b 

0 

0 

X.R. 

31.0 

27.0 

17.0 


194.2 

1317 

Rh.; ,M.S. and M.I.; Enl.Ht. 

-b 

-b 

-b 

-b 

•b 


.X.R. 

29.0 

26.6 

5.8 


220.5 

1579 

Rh.; M.S. and M.I.; Enl.Ht. 

-b 

-b 

0 

•b 

0 

6 

X.R. 

21.3 

36.4 

24.8 

1700 

206.3 

1430 

Rh.; M.S. and M.I.; Enl.Ht. 

-b 

■b 

-b 

+ 

-b 

0 

.V.R. 

43.8 

25.4 

23.2 


164.3 

1019 

Unk.; M.S. and M.I.; Enl.Ht. 

-b 


-b 

+ 

+ 

0 

A.F. 

31.3 

22.5 

6.6 


202.0 

1399 

Rh.; -M.S. and M.I.; Enl.Ht. 
Rh.; M.S. and -M.I.; Hypt.; 

-b 

-b 

0 

+ 

-b 

0 

A.E. 

30.7 

34.0 

11.4 


194.2 

1320 

El 


-b 

+ 

+ 

-b 

A.E. 







Enl.Ht. 







36.7 

24.0 

7.9 

1750 

158.6 

965 

Rh.; M.S. and M.I.; Enl.Ht. 

0 

-b 

“f 


0 

0 

A.E. 

40.4 


2700 

218.0 

1554 

Rh.; M.S. and M.I.: Enl.Ht. 

-b 

■b 

4 * 

-b 

0 

0 

A.E. 

19.8 




173.2 

1102 

Rh.; M.S. and M.I.; Enl.Ht. 

El 

0 

a. 

a. 

0 

0 

A.E. 

62.6 

25.4 

10.3 


148.6 

876 

Unk.; M.S. and M.I.; Enl.Ht. 


-b 

6 

+ 

0 

0 

A.F. 

45.0 

20.2 

15.8 


153.6 

918 

Unk.; M.S. and M.I.; Enl.Ht. 

■b 

4 * 

0 

-b 

4- 

0 

A.E. 

14.4 

33.4 

22.7 

2700 

258.6 

2008 

M.S. and M.I.; Enl.Ht. 

0 

a- 

0 


0 

0 

A.F. 

28.4 

27.5 

25.0 

1400 

180.9 

1172 

Rh.; M.S. and M.I.; A.S. and 

0 

4- 

-b 

4* 


4* 

X.R. 






A.I.; Enl.Ht. 








25.5 

24.7 

13.9 

1900 

173.3 

1120 

.M.S.; M.I.; A.I.; Enl.Ht. 

0 

0 

O- 

4- 

0 

0 

.X.R. 

15.3 

28.0 

7.2 

3500 

171.9 

1090 

•b 

-b 

-b 

4- 

0 

0 

A.E. 


respect to use of fixed fluid and limited salt intake, and to the use of digitalis 
in a uniform manner.* In estimation of the average values, those in 
whom the diagnosis was rheumatic heart disease make up a group, and those 
in the hypertensive luetic and arteriosclerotic rubrics have been considered 
together as a miscellaneous group, and finally the average of all groups 
combined has been taken. 

Data arc recorded in tables 1, 2, 3 and 4. 

♦They had been given 1.6 to l.S gm. of digitalis (Xcw York Heart .Association) within 
24 hours as the digitalizing amount and on the average 0.2 gm. a d.ay as the maintenance 
amount.-’’’ The mctliod of treatment is not expanded Ijccause obsers-ations svcrc made dur- 
ing failure and after recovery from failure in order to cotuparc the two states. 
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Table II 

Mean Values of Measurements of Normal Individuals * and Patients Suffering from 

Heart Disease (tables 1, 3, and 4) 


Classificationf 

Arterio- 

Venous 

Oxygen 

Difference 

(c.c.) 

1 

Cardiac 

Index 

(liters 

per 

minute) 

Stroke 

Volume 

(c.c.) 

Venous 

Pressure 

(cm. 

normal 

saline) 

pircula- 
tion Time 
(sec.) 

Normal Individuals 

61.5 

2.09 

59 

10.1 

14.4 

(16 observations on 11 subjects) 






Heart Disease before Failure 





■■1 

(46 observations on 39 patients) 






Rh. 

73.0 

1.83 

42 

8.7 


Hypt., Artscl., Syph. 

64.4 

2.05 

SO 

6.2 


Rh., Hypt., Artscl., Syph. 

71.4 

1.87 

43 

8.1 

mbM 

Heart Disease Recovered Failure 






(31 observations on 23 patients) 






Rh. 

79.9 


43 


21.5 

Hypt., Artscl., Syph. 

72.6 


44 


26.2 

Rh., Hypt., Artscl., Syph. 

76.9 

1.73 

44 


23.7 

Heart Disease during Failure 



i 

1 



(25 observations on 24 patients) 






Rh. 

100.0 


25 


28.4 

Hypt., Artscl., Syph. 

96.1 


30 


31.3 

Rh., Hypt., Artscl., Syph. 

99.0 

■■ 

27 


29.6 


* Data from Stewart, H. J. and Watson, R. F3’ 

t Rh. Hypt., Artscl., Syph. = Rheumatic fever. Hypertension, Arteriosclerosis, Syphilis, 
respectively. 


Observations Made during Heart Failure 

There are 25 observations on 24 patients belonging to four etiological 
groups, namely rheumatic, hypertensive, luetic, and arteriosclerotic (tables 1 
and 2; figures 2 a, b, c). The average cardiac index J for all etiological 
groups was reduced to 1.42 liters (2.09 liters in normal individuals), being 
1.37 liters for the rheumatic group, and 1.49 liters for the miscellaneous 
group. 

The average arteriovenous oxygen difference was increased to 99.0 c.c. 
for all groups, and was 100.0 c.c. and 96.1 c.c. when separated into rheumatic 
and miscellaneous rubrics (average normal, 61.5 c.c.). 

$ Cardiac index = cardiac output in liters per square meter of body surface. 

Fig. 2. In this figure are plotted as frequency diagrams the data relating to measure- 
ments of the circulation in the group of normal individuals and in the heart d^isease groups 
(tables 1, 2, 3, and 4). In this figure, as well as in figure 3, each square is a unit and repre- 
sents one measurement, and they are piled on top of one another when there is recurrence 
of that increment in that group. The increments are as follows : arteriovenous oxygen dif- 
ference, _ 5 c.c. ; cardiac index, 0.1 liter ; stroke volume, 5 c.c. ; venous pressure, 2 cm. ; and 
circulation time, 2 seconds. The means of the normal group have been extended through 
the other groups by a dotted line. The mean of each group is indicated by the position of an 
arrow just below or above that particular group. Figure 2o refers to data of hypertensive, 
arteriosclerotic and syphilitic patients (miscellaneous group), before, during, and after re- 
covep^ from heart failure; figure 2b refers in a similar fashion to rheumatic heart disease; 
and in figure 2c the data from figure la and \b are combined. 
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Table III 

Data Relating to Patients Who Have Recovered from Heart Failure 


Name 

Age 

Sex 

Date 

Oxygon 

Con- 

sumption 

Arterio- 

venous 

Oxygen 

Diflterence 

Cardiac 

Output 

Cardiac 

Output 

i 

Heart 

Rate 

Stroke 

\'olumc 

Arterial 

Pressure 





c.c. per min. 

c.c. 

l./min. 

l./sq.m./min. 

per min. 

m 

mm.Hg 


Hypertensive Group 


A. F. 

38 

M 

1/15/36 

203 

50.6 

3.41 

2.20 

70 

49 

nw 

M. R. 

38 

M 

1 /29/36 

207 

68.0 

3.04 

1.70 

60 

50 


M. H. 

53 

M 

12/ 3/35 

230 

68.9 

3.34 

2.00 

64 

52 





12/11/35 

220 

70.9 

3.10 

1.84 

60 

52 


L. B. 

64 

M 

3/ 6/36 

216 

59.2 

3.65 

2.11 

66 

55 



Arteriosclerotic Group 


m 



10/25/35 

218 

69.6 

3.13 

2.02 

112 

28 

106/74 




11/18/35 

207 

72.8 

2.84 

1.81 

100 

28 

106/58 

1 



11/21/35 

209 

73.9 

2.83 

1.85 

96 

30 

104/80 

F. St. J. 



10/ 2/35 

241 

81.2 

3.00 

1.70 

66 

45 

136-130/80 


Luetic Group 


F. V. 




235 

83.9 

2.80 

1.71 

54 

52 

166/54 

W. E. 




234 

81.3 

2.88 

1.74 

62 

46 

180/90 


Rheumatic Group 


S. S. 

32 

M 

2/24/36 

236 

74.3 

3.20 

1.90 

58 

55 

105/58 

W. B. 

32 

F 

5/ 7/36 

166 

82.3 

2.02 

1.50 

48 

42 

98/65 

F. S. 

24 

M 

4/13/35 

195 

64.6 

3.02 

1.91 

72 

42 

106/66 

M. R. 

32 

F 

4/ 4/34 

158 

89.6 

1.76 

1.21 

60 

29 

115/55 

C. W. 

25 

M 

12/ 7/35 

290 

73.4 

4.00 


70 

57 

102/54 




42/19/35 

286 

75.8 

3.77 

1.95 

70 

54 

116/66 

L. A. 

24 

F 

5/11/34 

179 

68.6 

2.61 

1.64 

70 

37 

95/60 




5/31/34 

194 

65.5 

2.95 

1.80 

93 

32 

120/84 

J. G. 

28 

M 

3/25/35 

247 

74.1 

3.33 

2.22 

60 

56 

134/65 

J. G. 

28 

M 

11/12/35 

237 

86.3 

2.75 


66 

42 

135/76 




11/16/35 

226 

86.2 

2.61 


50 

52 

152/76 

L. C. 

30 

F 

3/ 6/35 

207 

74.4 

2.78 

1.70 

70 

40 

118-110/74 

M. C. 

53 

F 

2/14/36 

193 

77.8 

2.48 

1.55 

70 

35 


G. MacF. 

57 

M 

2/29/36 

182 

70.8 

2.57 

1.70 

68 

38 

118/62 

M. P. 

41 

F 

5/10/34 

159 

74.3 

2.14 

1.40 

59 

36 

100/70 

U. R. 

25 

F 

4/11/34 

191 

96.2 

1.98 

1.30 

86 

23 

98/60 



• 

4/20/34 

180 

98.2 

1.83 


106 

17 

98/60 

J. W. 

28 

M 

3/ 9/34 

188 

92.0 

2.05 

1.34 

74 

28 

115/80 




3/12/34 

171 

88.0 

1.95 

1.27 

69 

29 

115/80 

A. C. 

32 

M 

4/ 2/35 

263 

78.3 

3.36 

1.86 

72 

47 

114/76 


* The cardiac volume has been multiplied by the constant in Bardeen’s formula, 
t In this column the following abbreviations are used: 

Rh = rheumatic fever 
Unk. = unknown 
Hypt. = hypertension 
Artscl. = arteriosclerosis 
M.S. = mitral stenosis 
M.I. = mitral insufficiency 
A.S. = aortic stenosis 
A. I. = aortic insufficiency 
Enl.Ht. = enlargement of the heart 
Syph. = syphilis 

R-I-V-HB = right intraventricular heart block 

1 0, -h, zfc, J. , I , = absent, present, doubtful, decreased, increased, respectively. 
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Table III (Continued) 


Data Relating to Patients Who Have Recovered from Heart Failure 


Left 

Ven- 

tricular 

Work 

1 

Cir- 
cula- 
tion j 
Time 1 

j 

Ve- 

nous 

Pres- 

sure 

1 

^^5tal 

Ca- 

pac- 

ity 

1 

1 

1 

Cardiac j 
Area 

Car- i 
diac 
Vol- j 
ume * j 

Diagnosis t 

Signs t 


S i 

c 

c. : 

m 

D 

m ; 

o 

C : 
f3 
>» 
U 

tn ■ 

1 

'M 

i 

j 

L. : 

CJ 

> 

2 

5 

•o 

W 

to 

o 

'D 

E 

5 

gm.m./ 
per beat 

sec. 

cm. 

H 

j sq.cm. 

1 

! C.C. 



I 







Hypertensive Group 


111,0 

12.5 

8.5 

1 2450 

128.3 

703 

Hypt.; Enl.Ht. 

1 0 

H 

0 

■ 

0 

0 

i\.R. 

85.0 

19.2 

7.9 

2800 

150.8 

894 

Artscl.; Enl.Ht.; Hypt. 

0 

' 0 

0 

0 

0 

0 

\'.R. 

87,0 

29.1 I 

6.4 

2850 

196.0 

1325 

ArtscL: Hj'pt.; Enl.Ht.; R-I-V- 
HB 

1 0 

1 ** 

0 

1 

0 

0 

N.R. 

86.0 

29.0 

7.0 

2950 

196.7 

1331 


0 

■a 

0 


0 

0 

N’.R. 

116.0 

16.4 

5.0 

1900 

125.9 

682 ; 

1 

Artscl.; Hypt.; Enl.Ht. 


0 

+ 

■ 

0 

II 

M.R. 


Arteriosclerotic Group 


34.0 

22.7 

9.4 


I5S.3 

940 

Artscl.; Enl.Ht. 

0 


0 

+ 

0 


32.0 

30.4 

8.7 

2800 

160.4 

972 


0 

0 

0 


0 


37.0 

28.0 

9.4 

3050 

172.1 

1091 


0 

0 

0 


0 


65.5 

33.0 

8.0 


157.1 

951 

Artscl.; Enl.Ht. 

1 

d: 


d: 

d: 



Luetic Croup 


77.8 

3S.S 

5.0 

1 

3300 1 

1 

182.0 

1 1 

1 1185 

Syph.; A.I.;'Enl.Ht. 

0 


1 

-i’ ; 

1 

i 

0 

1 

0 ; 

X.R. 

84.5 

22.0 

6.1 ^ 

2900 

1 

172.4 

j 1094 

Sypb.; A.I.;.Enl.Hl.; Ancurj’sm 

II 


0 j 


H 

■ 

H.R. 


Rheumatic Group 


61.0 

31.7 

5.8 

3450 

172.9 

1097 

Rh.; M.S. and M.I.; Enl.Ht. 

0 

0 

0 

4’ 

0 



47.0 

24.0 

5.3 

2100 

183.4 

1198 

Rh.: M.S. and M.L; Enl.Ht. 

0 

0 

0 

0 

0 



49.0 

11.5 

9.5 

4400 

162.9 

1005 

Rh.: M.S. and M.L; Enl.Ht. 

0 

0 

0 

0 

0 



34.0 



2100 

154.4 

925 

Unfc.: M.S. and M.I.; Enl.Ht. 


+ 

0 

0 

d: 

0 

X.R. 

60.5 

24.0 

10.5 

3850 

273.6 

2185 

Unfc.; M.S.and M.I.; Enl.Ht. 

0 

0 

0 

0 

0 

0 

X.R. 

66.8 

25.2 

8.8 

4100 

273.2 

2185 


•T 

0 

0 

0 

0 

0 

X.R. 

39.2 



2700 

140.6 

806 

Rli.; M.S. and M.L; Enl.Ht. 

-h 

.g. 

ziz 

ifc 


0 

X.R. 

44.4 



2610 

137,7 

781 



g. 

g. 

g.. 

g. 

0 

X.R. 

76.2 

19.5 

8.1 

3250 

146.5 

856 

Unk.; M.S. and M.I.; Enl.Ht. 

0 

0 

0 

0 

6 

0 

A.F. 

60.5 

19.9 

9.1 

2750 

154.3 

926 

Unk.; M.S. and M.L; Enl.Ht. 

0 

•r 

0 

4* 

0 

0 

A.E. 

80.6 

22.1 

6.3 

2900 

143.5 

821 


0 

“T 

0 

+ 

0 

0 

A.F. 

53.9 

20.2 

6.4 

2700 

185.3 

1218 

Rh.: M.S. and M.L; Enl.Ht. 

0 

0 

0 

g. 

0 

0 

A.F. 

52.3 

22.2 

8.1 

2000 

I6S.7 

1160 

Rh.; M.S. and -M.L; Hypt.; 

0 

0 

0 

0 

0 

0 

A.F. 







Enl.Ht. 








46.5 

19.7 

2.9 

1850 

143.1 

827 

Rh.: M.S. and .M.L; Enl.Ht. 

0 

0 

g. 

0 

0 

0 

A.F, 

41.6 



2200 

162.0 

996 

Rh.: .M.S. and M.L; Enl.Ht. 

0 

0 

j 

j 

0 

0 

A.F. 

24.7 



2100 

189.8 

1271 

Rh.; M.S. and M.L; Enl.Ht. 

g- 


g. 

rf' 

-d: 

0 

A.F. 

18.5 



2310 

194.4 

1310 


g- 

rir 


zL 

g. 

0 

A.F. 

37.3 



2400 



Cnk.; M.S. and M.L 

g- 


g. 

g. 

dz 

0 

A.F. 

38.7 



2270 




g. 

g.. 

g. 

g.s 


0 

A.F. 

60.7 

18.0 

4.7 

4350 

154.9 

932 

M.S.; M.L; A.L; Enl.Ht. 

0 

0 

0 

0 

6 

0 

A.F. 


The average output per beat (stroke volume) was decreased to 27 c.c.. 
being 25 c.c. and 30 c.c. respectively when separated into the rheumatic and 
miscellaneous groups (average normal. 59 c.c.). 

The average venous pressure for all groups was increased to 16.2 cm.. 
and was 15.0 cm. and IS.l cm. respectively in the rheumatic and miscel- 
laneous groups (normal value, 10.1 cm.). 

The average circulation time was 29.6 .‘:ec.. the average normal for this 
method being about 14.4 sec. 
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Table IV 

Data Relating to Cardiac Patients Who Had Never Experienced Heart Failure 


Name 

1 

Age 

! 

Sex 

Date 

OxypTcn 

Con- 

sumntion 

Arterio- 

venous 

Oxygen 

Difference 

Cardiac 

Output 

Cardiac 

Output 

Heart 

Rate 

Stroke 

Volume 

Arterial 

Pressure 

1 


1 

1 

c.c.pcrmin. 

m 




B 

mm.Hg 


Ilypertettsive Group 



44 



270 

56.9 

4.74 

2.69 

80 

n 

234/150 


50 



226 

69.6 

3.25 

. 1.70 

64 


174/130 


22 



244 

63.1 

3.87 

2.10 

85 


180/112 


ArUriosctrrotic Group 


C. McA. 

69 

M 

1/15/35 

259 

■IfB 

i 4.01 

2.40 

70 

57 


.T. S. 

58 

M 


160 


2.20 

1.38 

58 

38 


H. C. 

50 

M 


267 

Bl 

3.92 

1.84 

88 

45 



Lueiic Group 


H. W. 



10/15/34 

227 

64.1 

3.54 

2.02 

n 

48 

BSS^I 




10/16/34 

232 

60.3 

3.85 

2.20 


53 





10/17/34 

222 

60.1 

3.69 

2.10 

n 

49 



Rheumoiic Group 


J. M. 

18 

M 

1/28/35 

218 

83.3 

2.62 

1.68 

96 

27 

1 10/68 

W. L. 

20 

M 

9/29/34 

220 

76.4 

2.88 

1.67 

74 

39 

110/80 

J. T. 

20 

M 

6/28/34 

273 

82.4 

3.32 

1.80 

74 

45 

115/70 

W. H. 

21 

M 

2/21/34 

240 

71.7 

3.34 

1.65 

88 

38 

122/90 

A. G. 

23 

M 

10/30/34 

210 

69.9 

3.00 

1.74 

76 

39 

118/80 




11/12/34 

214 

69.7 


1.79 

76 

40 

118/74 




1/10/35 

243 

71.9 

3.38 

1.94 

74 

46 

104/70 




3/28/35 

222 

61.4 

3.62 

2.10 

74 

SO 


J. M. 

23 

M 

11/ 3/34 

229 

81.9 

2.97 

1.68 

72 

39 

110/60 

C. W. 

23 

M 

3/25/36 

255 

65.2 

3.91 

2.27 

68 

57 

132/78 

A. M. 

24 

M 

9/28/35 

203 

57.6 

3.52 

1.90 

66 

54 

124/70 

R. T. 

29 

F 

3/14/36 

218 

61.1 

3.57 

2.23 

66 

54 

110/58 

F. M. 

32 

M 

11/ 1/34 

259 

81.4 

3.18 

1.77 

70 

45 

122/72 

M. H. 

39 

F 

3/28/34 

170 

63.7 

2.67 

1.81 

80 

33 


A. D. 

17 

M 

11/14/36 

218 

75.0 

2.91 

1.80 

54 

54 

125/68 

R. L. 

21 

M 

4/ 6/35 

234 

70.9 

3.30 

1.89 

74 

45 

120/64 

P. H. 

22 

M 

5/22/34 

227 

64.7 

3.51 

2.21 

70 

50 

122/74 

A. M. 

23 

F 

2/14/35 

203 

62.7 

3.24 

1.87 

74 

44 

112/56 

A. B. 

23 

M 

4/10/34 

207 

74.9 

2.88 

1.63 

90 

32 

136/88 

J. L. 

25 

M 

4/19/34 

238 

77.8 

3.06 

■ 1.82 

100 

31 


F. R. 

26 

M 

1/26/34 

219 

77.5 

2.83 

1.62 

72 

40 


H. W. 

29 

M 

1/ 4/35 

238 

57.9 

4.18 

2.43 

80 

52 

128/60 

H. C. 

40 

M 

6/15/35 

249 

52.4 

4.73 

2.40 

60 

79 

108/68 

H. N. 

14 

M 

21 6/34 

232 

86.4 

2.68 

1.93 

94 

29 

138/32 

E. C. 

19 

F 

3/18/35 

195 

82.8 

2.36 

1.42 

86 

27 


J. H. 

20 

M 

4/11/34 

253 

80.8 

3.12 

1.75 

80 

39 





4/15/34 

251 

90.0 

2.80 

1.50 

83 

34 





4/18/34 

234 

81.9 

2.86 

1.60 

84 

34 

152/40 

E. P. 

21 

M 

11/ 8/34 

195 

71.4 

2.73 

1.77 

' 80 

34 

122/50 

J. F. 

25 

F 

5/18/35 

122 

65.9 

1.85 

1.25 

70 

26 

104/50 

J. C. 

28 

M 

12/ 9/37 

331 

75.5 

4.15 

2.21 

80 

52 


E. F. 

29 

M 

6/22/34 

253 

84.7 

2.99 

1.90 

94 

32 

130/30 

J. O. 

31 

M 

3/ 7/36 

203 

77.7 

2.61 

1.61 

60 

44 

96/70 

M. S. 

33 

M 

6/ 6/34 

235 

67.8 

3.47 

1.97 

64 

54 

108/60 

I. G. 

43 

M 

6/27/34 

249 

79.0 

3.15 

1.87 

93 

34 

155/35 

S. H. 

45 

M 

1/ 3/35 

218 

81.5 

2.67 

1.57 

84 

32 

86/72 

M. C. 

46 

F 

12/10/34 

182 

77.4 

2.35 

1.63 

66 

36 

128/84 


♦The cardiac volume has been multiplied by the constant in Bardeen’s formula, 
t In this column the following abbreviations are used; 

Rh. 5= rheumatic fever Enl.Ht, = enlargement of the heart 

Unk. — unknown ^ si. E.H. = slight enlargement of the heart 

Hypt. = hypertension^ Artscl. = arteriosclerosis 

M.S. s= mitral stenosis I-V-HB = intraventricular heart block 

M.I. = mitral insufficiency R-I-V-HB = right intraventricular heart block 

A.S. = aortic sten^is N.R. = normal rhythm 

T TTA TTD . A.F. — auricular fibrillation 

0/1 XT ^ AT 1 1ll* refer to functional classification (Criteria for the Classification and Diagnosis of Heart Disease, 
ca. A New York Tuberculosis and Health Association, New York. 1929). 

4- Koentgen-Rays not repeated on these days. 
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Table IV {Continued) 

Data Relating to Cardiac Patients Who Had Never Experienced Heart Failure 


Left 

Ven- 

tricular 

Work 

Cir- j 
cula- 
tion 
Time 

1 

Ve- i 
nous ; 
Pres- 1 
sure i 

Vital i 
Ca- 
pac- i 
ity j 

Cardiac! 

Area 

Car- 1 
diac 
Vol- 
ume* i 

Diagnosis and Rhythm t 

gm.m. 
per beat 

sec. 

cm. 

H 

1 

j sq.cm. 

c.c. 

i 



Hypertensive Group 


145.1 

19.0 1 

S.S 


176.3 

1130 

Hypt.; I-V-HB; N.R. 

10S.4 

17.0 i 

8.0 

4450 

137.0 

774 ) 

Hypt; N.R. 

91.3 



5640 

111.2 

566 

Hypt.; nephritis: N.R. 


Arteriosclerotic Group 


70.0 

11.5 

5.5 


1 

107.7 

546 

M.I,; not Eni.Ht.; HA; N.R. 

53.0 

27.0 

3.7 


139.0 

792 

None; not Eni.Ht.; IIA; N.R. 

61.2 

18.5 

8.3 

3300 

159.3 

972 

Artscl.; Eni.Ht.; IIA; A.F. 


Luetic Group 


55.0 

13.2 





53.0 

13.8 


4100 

137.5 

774 


12.8 



138.5 

782 


Rheumatic Group 


32.7 

11.0 

7.5 

3500 1 

111.2 

566 

Unk.: M.S. and M.I.; I; N.R. 

50.4 



3400 

108.6 

542 

Rh.: iM.S. and M.I.; IIA; N.R. 

56.9 



4900 1 

114.7 

594 

Unk.: M.S. and M.I.; ? sl.E.H.; I; N.R. 

54,7 

i 

i 

4050 

114.8 

595 1 

Rh.; AI.S. and ALL; I; N.R. 

53.0 

■ i !■ 


4200 

144.0 

832 

Rh.; AI.S. and M.I.; Eni.Ht.; I; N.R. 

52.0 

1 m 


4300 

141.9 

811 1 


46.7 

ml 9 

11.0 

4200 

137.7 

781 1 


01.2 

■ ; » 

10.3 

4200 

136.8 

772 ! 


45.1 

13.2 


3700 

128.2 

701 j 

Rh.; M.S, and M.I.; sl.E.H.; IIA; N.R. 

81.4 

14.4 

8.6 

4200 

122.4 

655 1 

Rh.; M.S. and M.I.; ? sl.E.H.; 1; N.R. 

71.2 

1 13.4 

1 12.3 

5000 

137.7 

78J 

Unk.; M.S. and ALL; ? E.H.; HA; N.R. 

01.7 

9.0 

8.0 

3000 

111.9 

553 

Rh.: M.S. and ALL; ? sl.E.H.; I or IIA; N.R. 

59.4 

14.0 


4900 

138.2 

784 

Rh.: M.S. and ALL; IIA; N.R. 

40.3 



2090 

130.9 

724 

Rh.; M.S. and M.I.; sl.E.H.; IIA; N.R. 

71.2 

10.0 

5.4 

4000 

119.5 

632 

Unk.: M.S. and M.I.; A.I.; ? sl.E.H.; I; N.R. 

50.0 

17.2 

10.5 

4100 

120.6 

647 

Rh.: ALL, M.S., and A.I.; Eni.Ht.; 1; N.R. 

66.6 



3400 

148.3 

872 

Rh.: M.S. and M.I.; A.I.; Eni.Ht.; IIA; N.R. 

52.0 

11.0 

10.1 

2900 

97.6 

470 

Rh.; M.I.. M.S., and A. I.; Eni.Ht.; I or IIA; N.R. 

48.7 



4650 

123.6 

667 

Unk.; M.S. and ALL; A.I.; I; N.R. 

34.2 



3940 

135.7 

704 

Unk.: M.S. and M.I.; A.I.; I; N.R. 

52.8 



4350 

141.1 

809 

Rh.; M.S, and ALL; A.I.; Eni.Ht.; I; N.R. 

66.5 i 

13.0 

8.3 

3900 

149.1 

879 

Rh.: M.S. and M.I.; A.I.; sl.E.H.; I; N.R. 

94.6 

12.8 

8.2 

4700 

127.1 

091 

Rh.; R-I-V-HB; M.S. and AM.; A.I.; marked E.H.; HA; N.R. 

^.^.5 1 



2970 

124.1 

668 

Rh.: .M.S. and -M.I.; A.S. and A.I.; .’ E.H.: lU: N.R. 

21.6 ! 

10.7 

8.2 

2850 

106.9 

SSI 

Rh.: M.I.. M.S.. A.I.. and A.S.; Eni.Ht.; I; N.R. 

57.3 i 



4300 

180.0 

1178 

t Rh.; M.S. and -M.I.; A.S. .and .4.1.; Eni.Ht.; IIA: N.R. 

46.7 i 



4230 

ISO.OJ 

11781 


44.4 



4210 

180.01 

11781 


.10.0 

19.5 


3100 

119.2 

629 

1 Rh.: M.I.. AI.S.. A.I.. and A.S.; Eni.Ht.; IIA: N.R. 

27.0 

ib.O 

6.8 

2800 

121.6 

647 

Unk.: ALL. M.S.. A.I.. and A.S.; Eni.Ht.; I; N.R. 

55.9 

16.4 

7.6 

4000 

113.0 

5S0 

Rli.: M.S. and M.I,: A.S. and A.I.; Eni.Ht.; 1; N.R, 

34.8 



3100 

247.6 

1882 

Rh.; M.S. and M.I.; .-4.8. and A. I.; marked E.H.; HA; N.R. 

49.7 

22.9 


2500 

170.8 

1080 

Rh.; M.S. and M.I.; .A.S. and A.I.; Eni.Ht.; HA; N.R. 

61.7 



3625 

164.2 

1015 

Rh.: M.S. and M.I.; A.S. and A.I.; Eni.Ht.; IIA; N,K. 

43.9 

i 


3700 

16S.6 

loss 

Rh.: M.S. and M.I.: A.S. and A.I.; Eni.Ht.; lIA; .N.R. 

34.4 

25.0 

10.2 

2450 

151.5 

899 

Unk.: M.S. and M.I.; A.S. and A.I.; Eni.Ht.; llA; .N.R. 

52.0 

15.6 ; 

1 

Hi 

2600 

1 

125.8 

678 

Rh.; M.I.. M,S..A.I.,and A.S.; Eni.Ht.; IIA; .N.R. 
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There was no significant difference in any of the measurements in the 
four etiological groups during heart failure (figures 1 a, h, c). 

Observations Made after Recovery from Heart Failure 

There are 31 observations on 23 subjects. The average cardiac index 
was decreased to 1.73 liters (normal 2.09 liters), the average decrease being 
greater in the rheumatic group than in the miscellaneous group (tables 2 and 
3 ; figures 2 a, b,c). 

The average arteriovenous oxygen difference was increased to 76.9 c.c. 
(normal 61.5 c.c.), the average stroke volume decreased to 44 c.c. (normal, 
59 c.c.) ; the average venous pressure was 7.3 cm. (normal range), and the 
circulation time was prolonged to 23.7 sec. (normal, 14.4 sec.). There were 
no marked differences in the etiological groups. 

Observations Made before the Occurrence of FIeart Failure 

There are 46 observations on 39 patients. The average cardiac index 
was reduced to 1.87 liters (normal, 2.09 liters; tables 2 and 4; figures 2 a, 
c), the average arteriovenous oxygen difference increased to 71.4 c.c. (nor- 
mal, 61.5 C.C.), the stroke volume decreased to 43 c.c. (normal, 59 c.c.), the 
average venous pressure was 8.1 cm. (normal range), and the circulation 
time 15.4 sec. (normal range). 


Discussion 

These data show that in the presence of congestive heart failure there 
is marked decrease in the functional capacity of the heart in that it pumps 
less blood per square meter of body surface per minute than does a normal 
heart, that the output per beat is decreased, that the blood consequently cir- 
culates at a reduced velocity, shown by the prolongation of the circulation 
time, and that there is usually rise in venous pressure. The arteriovenous 
oxygen difference is increased. 

Patients who have organic heart disease but have not suffered failure 
show, on the average, a slight decrease in cardiac index and output per beat, 
increase in arteriovenous oxygen difference but no significant change in cir- 
culation time and venous pressure. 

On the other hand, patients who have recovered from congestive heart' 
failure show values intermediate between those exhibiting failure and those 
who have never experienced failure; that is to say, the cardiac index is 
greater than during failure but not as near normal levels as before heart 
failure occurred. The circulation time is prolonged but shorter than during 
failure. 

It appears, therefore, that during failure the heart is less effective as a 
pump than it is in a normal individual and less effective than a heart that is 
damaged by organic heart disease but has not been subjected to failure, and 
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also less effective than is an organically diseased heart after it has recovered 
compensation. 

These changes are not associated with alterations in basal metabolic rate. 
The average progression appears to be slight decrease in cardiac output per 
beat and per minute in patients exhibiting organic heart disease before the 
occurrence of failure, a greater decrease in those recovered from failure, 
and a still greater decrease in the presence of congestive heart failure. This 
trend is illustrated further in the case of those patients studied both during 
failure and after return to compensation (tables 1 and 3; figure 3), since in 
them cardiac output per minute and per beat is less during failure than after 
compensation has been restored. These results are in agreement with those 
recorded by Stewart and Cohn,^ Stewart, Deitrick, Crane, and Wheeler^ 
and Stewart, Deitrick, Watson, Wheeler, and Craned^ The observations 
of McGuire, Shore, Hauenstein, and Goldman point to similar conclu- 
sions. Harrison, Friedman, Clark, and Resnik,^^ however, were of the 
opinion that “ the level of the cardiac output per minute, whether considered 
as such or in relation to the metabolic rate, bears no relation to the presence 
or absence of congestive failure.” McGuire has analyzed the discrepancy 
between Harrison’s results and his, and we have already discussed differ- 
ences between Harrison’s results and ours.® Our observations confirm the 
notion expressed in our earlier papers and lend support to the opinion 
arrived at by Altschule in his excellent analysis of the data which were 
available at that time, namely that “ the fundamental defect (in congestive 
heart failure * ) , however, is a cardiac output which, in relation to the 
metabolic requirements of the body and to the venous return, is abnormally 
lowered.” 


The heart size was larger during failure than after recovery from failure 
in those in whom the comparison was possible (tables 1 and 3), a finding 
to which Stewart and Cohn ^ and Stewart, Deitrick, Crane and Wheeler ^ 


have already directed attention. The rvork of the left ventricle per beat in 
its relation to heart size has been studied with respect to the functional state 
of the patients (tables 1, 3 and 4; figure 4). Stewart and Cohn ^ expressed 
the opinion that the explanation of increase in cardiac output with decrease 
in cardiac size as a consequence of giving digitalis was to be found in 


Starling’s^® “law of the heart.” Starr and his associates have pre- 
sented data since then showing that this “ law ” applies to basal cardiac work 
in human beings as well as to that in heart-lung preparations, since they 
found that the work of the left ventricle which is maintaining an adequate 
circulation bears a linear relation to the size of the heart. From their data, 
the} defined a zone of normal circulatory function. In a manner similar 
to theirs, we have plotted cardiac volumes as abscissae and grammeters of 
work of the left ventricle per beat as ordinates (tables 1, 3 and 4; figure 4) 
During heart failure (figure 3 d and e), the values for all except two^’patients 

introduced by H. J. S. to carry over the conte.xt of the pre- 



2336 


STEWART, CRANE, WATSON, WHEELER, AND DEITRICK 



Fig. 3. In this figure are plotted data from tables 1 and 3 relating to patients studied 
during cardiac decompensation and again after recovery from failure. 

fell outside and below line CD, in an area, indicating that in them the work 
of the heart was not commensurate with size. In those recovered from 
failure (figure 4 c and e), a greater number were inside the normal zone, and 
others have moved closer to line CD ; in short, they were not so far outside 
the normal zone. On the other hand, in those patients suffering from heart 
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Fig. 4. Left ventricular work per beat and cardiac volume. The data from tables 1, 3 
and 4 relating to work of the left ventricle per beat in patients suffering from heart disease 
are plotted against the corresponding cardiac volumes. Line AB represents the best line, 
tiie regression of the work on area, defined by Starr, Collins, and Wood on the basis of a 
statistical treatment of data from a control group of cases._ Lines CD and EF are placed 
by these authors at a distance of twice the standard deviation from AB. It appears from 
their observations that a patient falling within zone CD-EF has a normal circulatorj^ func- 
tion ; tliat is to say, the work of the heart is commensurate with its sire. On the other hand, 
they found that the values relating to patients who had suffered from cardiac decompensation 
fell in a zone below CD. Each symbol represents a measurement in the group as indicated. 
In fi^re Ab are data relating to measurements made of cardiac patients before the occurrence 
of failure ; in figure Ac, data in those recovered from failure ; and in figure Ad data collected 
during heart failure. In figure 4o are given normal data for comparison. In figure Ac, the 
data from figure 4, a, b, c, d are plotted on one chart for comparison. 
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disease who had never experienced failure, most fall in the normal zone, and 
a few who fall below line CD take a closer position on the whole than those 
in failure and those recovered from failure (figure 4 & and c). In those 
studied in both states, failure and compensation, arrows indicate their im- 
proved position on the chart with return to compensation (figure 5). 



HEART VOLUnE m CUBIC CHS. 

VOLUME » 0,53 X SILHOUETTE 

Fig. 5. Left ventricular work per beat and cardiac volume. The data of tables 1 and 
3 relating to work of the left ventricle per beat are plotted against cardiac volume in those 
patients in figure 3 in whom observations were made during failure and again after recovery, 
in a manner similar to figure 4. Arrows indicate the shift in position on the diagram with 
return to compensation. 

The Spread of data in the frequency charts (figure 2 a, h, c) shows over- 
lapping of values in the different clinical functional states. This is not un- 
expected, since not only the extent of valvular and myocardial damage differs 
from patient to patient, but also individual variations in the adjustments of 
the circulatory apparatus and of the organism as a whole are to be expected. 

In the light of our observations, heart failure does not appear to fall into 
the categories of “ right-sided ’’ or the “ left-sided ” variety, nor do the con- 
cepts of “ backward ” failure or “ forward ” failure appear to us to explain 
heart failure as it is most frequently encountered in the clinic. The general 
use of these terms when applied to heart failure gives rise to sureness which 
the facts do not warrant, and from these labels arises a security which acts 
as a deterrent to further progress in the understanding of the mechanism of 
heart failure. 
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Summary 

Certain circulatory measurements have been made of patients exhibiting 
organic heart disease of the four common etiological types, namely rheu- 
matic, arteriosclerotic, hypertensive, and syphilitic. It appears that: 

(1) Organic heart disease in patients who have not experienced failure 
is associated Avith decrease in cardiac index and in cardiac output per beat. 

(2) The cardiac output per minute and cardiac output per beat are de- 
creased further in the presence of congestive heart failure. 

(3) As compensation is restored, there is increase in cardiac index and 
in cardiac output per beat. The values do not usually, however, achieve the 
level prevailing before the occurrence of failure; they take a position inter- 
mediate between those made during failure and those made in patients who 
have never experienced failure. 

(4) The venous pressure is usually elevated in congestive heart failure. 

(5) The average circulation time is prolonged in patients suffering from 
congestive heart failure and in those recovered from failure, but the average 
value is normal in those who have not experienced failure. 

(6) The arteriovenous oxygen difference is increased slightly in organic 
heart disease, more after recovery from failure, and still more in the presence 
of heart failure. 

(7) The work of the heart per beat in relation to its size may be normal 
or show slight decrease in the presence of heart disease before failure occurs. 
In the presence of heart failure, there is a marked discrepancy between the 
size of the heart and the work, so that the values fall outside the zone of nor- 
mal circulatory function. After recovery, the heart size-work relationship is 
restored toward the normal level so that the position on the chart moves 
closer to or into the normal zone. 

Conclusions 

There is marked decrease in the functional capacity of the heart as a 
pump in congestive heart failure as shown by the decrease in cardiac output 
per minute per square meter of body surface (cardiac index) and per beat; 
prolongation of the circulation time occurs, as also may rise in venous pres- 
sure. Moreover, the size of the heart increases. Since the output per beat 
is decreased, and the heart size is larger, the work per beat is no longer com- 
mensurate with the size of the heart. With restoration of compensation the 
functional capacity is increased toward a normal level but on the averao-e 
does not attain the level of rvhich it was capable before the onset of failure. 
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HEMOCHROMATOSIS: REPORT OF A CASE IN WHICH 
TUBERCULOUS PERITONITIS WAS A COMPLICATION 

By Carl G. Morlock, M.D., F.A.C.P., Rochester, Minnesota 

Hemochromatosis is a disease of infrequent occurrence. Sheldon, in 1935, 
accepted a total of 311 reported cases as genuine. Butt and Wilder have added 
30 cases which were observed at The Mayo Clinic in 15 years. Stewart em- 
phasized the rarity of the disease by showing that its incidence was 0.136 per 
cent in the necropsies performed in the British hospitals. Althausen and Kerr 
determined that the incidence of the disease varied from 0.003 per cent among 
106,000 patients who were admitted to Johns Hopkins Hospital to 0.005 per 
cent among 60,000 patients who were admitted to the University of California 
Hospital. The disease has a remarkable age incidence: in most cases the pa- 
tients are between 45 and 55 years of age. There is an unusual predominance 
of the disease among men. Sheldon found only 13 authentic instances of the 
disease among females, and in the series of cases reported by Butt and Wilder 
only one patient was a female. 

There are many other remarkable features of this disease which have induced 
Sheldon to name it a “ key disease ” and to make a plea for a most intimate study 
of the condition. It is because of these facts and the unusual features in a case 
observed at the clinic that I have been prompted to consider it worthy of record. 

Case Report 

A white man, aged 54, sought advice at the clinic because of abdominal pain and 
ascites. He had been in excellent health all of his life except for the usual diseases 
of childhood and an elevated blood pressure, which had been discovered a year before 
he came to the clinic. He was an electrical engineer and had never been exposed to 
poisoning by any of the heavy metals. On close inquiry his wife volunteered that 
eight years before the patient came to the clinic she had noted a darkening of the skin 
of his face and hands, which she had attributed to excessive exposure to sunlight. 
Three months before his admission he had had a sore throat, high fever and delirium. 
During a slow convalescence he had suffered from dull, persistent pain in the lower 
part of the abdomen. Loss of strength had become pronounced and cardiac and res- 
pirator)" embarrassment had developed as a result of progressively increasing ab- 
dominal distention. 

When the patient was examined at the clinic he obviously was ill. His tem- 
perature was 100° F., the pulse rate was rapid, and there was evidence of orthopnea. 
The abdomen was tender and filled with fluid. The edge of the liver was palpable 
4.5 cm. below the costal margin. The most striking feature was the dusky, cyanotic, 
grayish-brown color of the face. The skin was dry; there was a definite brown 
metallic pigmentation of the hands, forearms and legs; this was visible to a lesser 
extent on tlie remainder of the body. The palmar creases were sharply defined by a 
brownish melanin-like pigmentation. The buccal mucosa was free of pigment, but 

* Received for publication November 14, 1938. 
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it and the- tongue were smooth and cherry red in color. The pigmentation resembled 
most closely that of Addison’s disease, although it was not entirely characteristic of 
this condition. There was in addition a slight scleral icterus. The genitalia were 
atrophic; the prostate gland was soft and small. 

The patient was admitted to the hospital for observation. He had an intermittent 
fever which reached a peak of 104° F. A salt-free, low-protein, high-carbohydrate 
diet, the oral administration of ammonium nitrate, the intravenous administration of 
a concentrated solution of d-glucose and salyrgan did not enable the patient to main- 
tain a favorable water balance. The abdominal distention increased in amount. A 
diagnostic and therapeutic abdominal paracentesis w'as performed and 7000 c.c. of 
straw-colored fluid were removed. The fluid contained a few erythrocytes and leuko- 
cytes; the concentration of total protein was 3.74 gm. per 100 c.c. A special search 
did not reveal any acid-fast bacilli or malignant cells in this fluid. The high concen- 
tration of protein in the ascitic fluid indicated that it was not a simple transudate but 
an accumulation of fluid caused by an intraabdominal inflammatory process. 

The urine was normal except for a slight reduction of Benedict's reagent by sev- 
eral specimens. The flocculation test for syphilis was negative. The concentration 
of hemoglobin was 14.6 gm. per 100 c.c. of blood ; the erythrocyte count and the 
leukocyte count were 4,220,000 and 10,700, respectively, per cubic millimeter of blood. 
The differential blood count disclosed 91 per cent neutrophiles and a definite macro- 
cytosis. The concentration of urea varied between 22 and 46 mg. per 100 c.c. of 
blood. On three different occasions the values for the fasting blood sugar were re- 
ported as 113, 120 and 91 mg. per 100 c.c. The concentration of serum bilirubin was 
2.8 mg. per 100 c.c. and the Van den Bergh reaction was direct. A bromsulphthalein 
function test disclosed retention, grade 3. The concentration of plasma chloride was 
562 mg. per 100 c.c.; the concentration of serum sodium was 296 mg. per 100 c.c.; the 
concentration of serum potassium was 19.7 mg. per 100 c.c.; the concentration of 
plasma cholesterol was 88 mg. per 100 c.c.; the concentration of plasma cholesterol 
esters was 44 mg. per 100 c.c.; the concentration of plasma lecithin was 147 mg. per 
100 C.C., and the concentration of plasma lipoids was 255 mg. per 100 c.c. The value 
for serum protein was 7.9 gm. per 100 c.c. and the albumin-globulin ratio was 1 : 1.7. 
The colloidal osmotic pressure of the blood was 293 mm. of water. The sedimenta- 
tion rate of the erythrocytes was 86 mm. at the end of one hour. Spectroscopic ex- 
amination of the blood did not disclose any abnormality. Cultures of the blood on 
blood agar and brain broth did not produce any growth in 48 hours. A roentgenogram 
of the thorax revealed old healed tuberculous lesions in the apices of both lungs. 

On the basis of the pigmentation of the skin, the demonstrable injury of the 
liver, the borderline level of the concentration of blood sugar, and the macrocytosis, 
a diagnosis of hemochromatosis with cirrhosis of the liver was made. The cause of 
the peritoneal exudate was not evident. The patient did not respond to therapeutic 
measures but his condition became rapidly worse than it had been. Bronchopneu- 
monia and thrombosis of the right femoral vein developed and the patient died. 

Necropsy disclosed that the peritoneal cavity contained 800 c.c. of j^ellow purulent 
fluid. There were many adhesions and the parietal and visceral portions of the peri- 
toneum were covered with a reddened granular exudate and were studded with mul- 
tiple discrete and confluent nodules. Microscopic examination disclosed that these 
nodules were tubercles. Healed tuberculosis was found in the apices of both lungs; 
the hilus nodes were involved in an active caseating tuberculous process. The heart 
weighed 403 gm. ; the spleen weighed 370 gm. (normal weight 200 gm.), and the liver 
weighed 2648 gm. (normal weight 2000 gm.). The liver was a dark bronze color; 
its surface was nodular and hobnail in type; the cut surface was firni and colored 
brown. In addition to that of tire skin and liver, there was macroscopic evidence of 
pigmentation of the pancreas, heart, adrenal glands, thyroid gland, prostate gland and 
seminal vesicles. 
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Microscopic examination disclosed a diffuse tuberculous peritonitis that involved 
the entire parietal and visceral peritoneum. Most marked of all the microscopic find- 
ings was the pigmentation which was readily demonstrated to be the result of an iron- 
containing compound. The pigment was present in great quantity in the liver (figure 
la) where it had permeated the extracellular fibrous tissue and was found in lesser 
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degree in the parenchymal cells. There was a considerable increase of fibrous tissue 
in the liver and a well-marked cirrhosis. Pigment was extensively deposited in the 
pancreas (figure lb), where an increase of fibrous tissue was marked. It is at once 
evident that although the most extensive deposit of pigment occurred in the extra- 
cellular fibrous tissue, much pigment also was deposited in the parenchymal cells both 
of the islets of Langerhans and the glands of external secretion. In the spleen, iron- 
containing pigment was present in the pulp cells and fibrous tissue of the trabeculae. 
Considerable iron-containing pigment also was evident in the mucosal cells of the 
stomach, in the myocardium (figure 2), in the glandular epithelium of the thyroid. 



, Fig. 2. Section of myocardium showing extensive deposit of dark staining hemosiderin 
granules in the muscle fibers ; section stained with potassium ferrocyanide and basic fuchsin 
(X 200). 

adrenal and prostate glands, and in the interstitial cells of the testes. In the skin, 
iron-containing pigment was evident in minor degree in the sudoriferous glands. It 
has been stated that the kidney escapes pigmentation, but in this case pigment was 
found in isolated portions of the tubular epithelium and to a lesser extent in the 
glomerular epithelium. 

Comment 

General Features of the Disease. The first symptoms of this disease, which 
occur with equal frequency, are diabetes, some abdominal symptom such as pain 
or visceral enlargement, and pigmentation of the skin. In this case pigmenta- 
tion of the skin occurred first. Pigmentation occurs in 80 per cent of cases; 
it usually is bronze or a bluish metallic color which resembles the color of slate. 
The whole body is usually affected, but it is characteristic that the face, the 
extensor surfaces of the forearms and the dorsa of the hands are most involved. 
One striking observation was the occurrence of pigmentation of the buccal 
mucosa in 16 per cent of cases. 

That diabetes is sometimes a late sequela of the disease, is suggested by this 
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case, for although a slight glycosuria was noted in occasional specimens of urine 
the values for the fasting blood sugar were within the normal range. When 
diabetes is once established in these cases it often becomes rapidly severe and 
extremely difficult to control. Sometimes the diabetes is refractory to the use 
of insulin. 

Hepatomegaly and ascites are the most commonly encountered abdominal 
s 3 ^mptoms. Sheldon found reference to jaundice in only seven cases. In the 
case that I am reporting there was a definite, though minimal, clinical jaundice 
and elevation of the concentration of serum bilirubin. 

Sexual hypoplasia that is associated with genital atrophy, loss of hair and 
impotence has been noted. It has been postulated that this is secondary to the 
glandular dysfunction caused by deposit of pigment in the pituitary body. 

Sheldon said that the average duration of the disease is 18.5 months after 
the first symptom becomes obvious enough to induce the patient to seek medical 
advice. In the case that I am reporting abnormality of pigmentation had been 
noted, but had not been considered significant, at least eight years before death. 

Tuberculosis was the precipitating cause of death in this case and has been 
the cause of death in 9 per cent of all cases of hemochromatosis. Diabetes and 
its complications account for more than half the deaths in cases of this disease. 

Pigmentation. There are two demonstrable pigments concerned in hemo- 
chromatosis. One is hemosiderin, an iron-containing compound, which is be- 
lieved to be a ferric hydrate of colloidal nature that is loosely bound with fat 
and protein. This pigment occurs in the secreting cells of the glands of both 
internal and external secretion ; in the connective tissue of these organs ; in the 
lymph nodes ; in striated muscle, especiall)’’ that of the heart ; in the reticulo- 
endothelial system ; in the alveolar epithelium of the lungs ; in the cartilages and 
synovia of joints ; and occasionally in the walls of blood vessels. 

The second pigment, hemofuscin, is found in the epithelial cells of glandular 
organs ; extracellularly in the connective tissue of these organs ; in smooth 
muscle ; and most extensively in the walls of the medium-sized and small arteries. 
Hemofuscin is a pigment which has been described as dark brown, black or 
yellowish-brown. It does not react to any of the microchemical tests for iron 
and actually does not contain iron. It is readily stained by the basic aniline dyes 
and is believed to be related to the melanins. 

Theories of Etiology of the Disease. Manj'^ theories have been advanced to 
explain the production of this disease. Some men believe that it is due to the 
destruction of blood and the accumulation of pigment left by the normal wear 
and tear of the erythrocytes. Diabetes mellitus and cirrhosis of the liver have 
been cited as primary disturbances responsible for the disease. Toxic factors 
have been suggested, and in turn bacteriologic toxins, alcohol, zinc, lead, and 
copper have been eliminated as causative agents. 

The idea that the fundamental nature of the disease consists of a disorder 
of metabolism has much to commend it. The theory which has met the widest 
acceptance is that the tissues have an abnormal avidity for iron. In general, 
however, even this explanation is unsatisfactory^, its most obvious failing being 
that it concerns only an explanation for the deposits of hemosiderin ; it does not 
consider the simultaneous deposit of hemofuscin. 

The most feasible suggestion for the accumulation of hemosiderin is that 
there is some abnormality in the removal of iron from the cell in the normal 
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cycle of entrance and exit; thus there is piled up a useless residuum of iron 
which eventually bursts and kills the cell which contains it. As a result, the 
iron is found in an extracellular situation after death. One difficulty in proving 
this theory is the limitation which clinical methods impose in the evaluation of 
the metabolism of iron. Dry, as a result of a very carefully balanced experi- 
ment, concluded that in cases of hemochromatosis there is not an increased 
retention of iron as compared to normal. However, it may be argued that the 
average daily retention needed to accumulate the large amounts of iron in the 
tissues, is too small to be appreciated by this type of experiment unless it is very 
prolonged. This theory of the deposit of iron-containing pigment has the 
disadvantage that striated muscle is relatively unaffected ; however, the theory is 
supported by the fact that as age advances the accumulation of pigment becomes 
more pronounced and that in really rapidly growing cells, such as cancer cells, 
there is scant deposition of the pigment. 

The deposits of hemofuscin appear to be a part of a disturbance of the 
metabolism of melanin, which equally with that of iron must be regarded as one 
of the essential features of hemochromatosis. That one is justified in consid- 
ering an alteration in the metabolism of melanin as one of the characteristic 
features of the disease is indicated b}^ the fact that one of the main clinical 
features, namely pigmentation of the skin, is in all cases largely, and in some 
cases solely, due to a great increase in the melanin content of the deeper layers 
of the epidermis. Especially noteworthy is the fact that hemochromatosis has 
been complicated by melanuria. 

The most reasonable explanation of hemochromatosis is that it is due to 
an inborn error of metabolism which is far more common among males and 
which at times actually has a familial incidence.’* The error concerns the inner 
metabolism of probably all the cells of the body. The production of pigment 
may be the result of a disturbance of the normal changes in intracellular chem- 
istry which are dependent on the processes of aging of the cell. The hypothesis 
of an error of metabolism appears to be the only one which will encompass the 
enormous array of facts provided by the clinical, pathologic and chemical aspects 
of the disease. 


Comment 

The absence of significant clinical diabetes and the presence of jaundice in 
this case are noteworthy. The pigmentation of the exposed surfaces of the 
body and of the palmar creases suggested an Addisonian pigmentation rather 
than hemochromatosis. ' 
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CHRONIC LEUKOPENIA WITH FATAL TERMINATION DUE 
TO AGRANULOCYTIC ANGINA; CASE REPORT 

By Israel Kopp, M.D., Boston, Massachusetts 

The literature now contains many case reports of agranulocytosis since its 
first description by Schultz in 1922d Various hypotheses as to its etiology’' have 
been offered, and a number of drugs, nearly all containing the benzene ring, have 
been implicated.^’ ^ 

Agranulocytosis has been defined as a disease in which essentially there is a 
marked diminution or total absence of the granulocytes of the peripheral blood, 
which is followed by a loss of cellular resistance as shown by infectious proc- 
esses of various types.^ Various other descriptive terms have been given to this 
syndrome, such as agranulocytic angina, primary granulocytopenia and idio- 
pathic or primary or malignant neutropenia. The term pernicious leukopenia 
was proposed by Fitz-Hugh - in place of those mentioned above to indicate that 
all the leukocytes were diminished, whereas all other terms emphasized only the 
most striking feature of the disease, i.e., a marked reduction in the granulocytes. 

Cases of recurrent and chronic granulocytopenia or neutropenia have been 
reported by numerous observers.®’ ®’ In the recurrent form the disease 
is cyclic, acute exacerbations occurring at variable intervals with or without rela- 
tionship to other factors such as the menstrual flow, drug ingestion, vaccines, etc. 
The white cell count between recurrences is in some cases within normal limits, 
with polymorphonuclear neutrophiles quantitatively and qualitatively normal, 
and in other cases reveals for a prolonged period granulocytopenia. 

In the chronic form of granulocytopenia the white cell count remains low and 
ranges from 2500 to 5000.'- The cells are normal in appearance and percentage 
relationship. In some patients this low white cell count is accompanied by good 
health and a normal response to infection. In others, vague symptoms are pres- 
ent and the polymorphonuclear neutrophile response to demands above that 
normally made on the body (such as an infection) is inadequate. 

We wish to report a case of marked leukopenia of at least four and a half 
years’ duration and of unknown etiology, which terminated fatally in agranulo- 
cytic angina. Of considerable interest in this patient is the transition of a 
marked leukopenia with all the white cell elements absolutely, but not relatively, 
diminished to one of a typical agranulocytic angina. 

Case Report 

The patient, D. F., aged 49 years, a married male, a building contractor by oc- 
cupation, was seen on February 6, 1934, with dizziness the chief complaint. For the 
past few years he had experienced dizziness, which had been relieved at first by the 
wearing of glasses, but which of late had become worse. He experienced occasional 
generalized headaches which resembled those “after a night’s drinking” and rvere 
relieved somewhat by squeezing the frontal area. He complained also of occasional 
buzzing and whistling in the ears and insomnia. His memory had become poor. 
There was some dyspnea on going up an incline, due probablv to his obesitr- There 
were shooting rheumatic pains in the left lower extremity and' occasional pains in the 
left knee-joint relieved bj' exercising the joint. 

* Received for publication February 1, 1939. 

From the Boston Psychopathic Hospital. 
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The patient was an Italian by birth and accustomed to taking about one quart of 
wine daily. 

The past history revealed gonorrhea at the age of 25 with adequate treatment. 

Physical examination revealed a tall (71 inches) , well nourished, obese patient 
(weight 225 pounds), with a large protuberant abdomen. Other significant findings 
were as follows: 

The pupils were equal, the right slightly irregular; the reactions to light and 
accommodation were normal. The tonsils were small, adherent and moderately in- 
jected. The heart and lungs were negative. Blood pressure was 145 mm. of mer- 
cury systolic and 95 diastolic. Neurological examination was negative except for 
equally diminished patellar reflexes. The Wassermann reaction of the blood was 
negative. Urine examination was negative. Lumbar puncture was advised but re- 
fused. Results of blood examinations done when the patient was first seen and on 
subsequent visits are shown in table 1. 

Since the patient was quite concerned about his insomnia, 3 grains of sodium 
amytal were prescribed. This medication was taken on two occasions only. Close 
questioning revealed that two months before (December 1933) another physician had 
prescribed a tablet medication of which he took three a day for two weeks. Oc- 
casionally the patient had taken potassium iodide, 40 drops daily, as a medication for 
rheumatism. 

From February 6, 1934 to May 12, 1934 the blood was examined on six occasions 
and on each revealed a marked leukopenia, the various white cell elements being ab- 
solutely but not relatively diminished (table 1). The patient’s chief complaints dur- 
ing this period were dizziness and insomnia. He was not seen again until January 
1938. He had enjoyed very good health in the interim and had gained weight. His 
chief complaint at this time was abdominal discomfort especially after meals. The 
hearing of the right ear was impaired and insomnia was still present. He had con- 
tinued to take one quart of wine daily. The physical examination revealed nothing 
new. In view of the obesity and the difficulty in palpating the abdomen a roentgen- 
ray of the abdomen was taken and revealed the following : 

“ The liver is not well outlined but is probably normal. There is a suggestion of 
a large mass in the left side of the abdomen which might well be an enlarged spleen 
and seems definitely too large for kidney.” 

A roentgen-ray of the chest revealed no pathologic process. Pentnucleotide 
therapy was advised but was refused by the patient. 

The patient was again seen on August 3, 1938. There were no complaints except 
for some pain in the left knee-joint. Fie was in good physical condition and had 
gained 25 pounds in weight. A roentgen-ray of both knee-joints revealed some 
arthritic changes. A roentgen-ray of the abdomen was interpreted as follows : 

" The shadow in the left abdomen thought to be an enlarged spleen is only sug- 
gested today and seems rather more like kidney than spleen. Not so large as 
previously.” 

A blood examination revealed again a marked leukopenia with 45 per cent poly- 
morphonuclear neutrophiles (table 1). 

On August 28, 1938 the patient was admitted to the Beth Israel Hospital in a 
critical condition.* For the preceding three weeks he had suffered from severe 
headaches and soreness of the mouth. Roentgen-rays of the teeth had revealed two 
“ infected teeth ” which were removed two weeks before entry. Since that time he 
had taken numerous tablets of anacin f and lullit f and had in one day ingested a total 

* We wish to thank Drs. Harry Linenthal and William Dameshek for permission to use 
the clinical and laboratory data, and Dr. Bernard Goldberg for many helpful suggestions and 
criticisms. 

t Both anacin and lullit contain acetphenetidin, acetylsalicylic acid and caffein. 
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of 35 grains of acetpheneticlin. Mouth washes had also been prescribed. The head- 
aches became worse, the mouth more sore. About one week before entry “pus” 
formed about his gums. At this time, because of the severe headaches and progres- 
sive weakness, the patient went to bed. Six days before entry, twitchings of the hands 
and legs were constantly present. Three days before entry he told his family that 
something “ had burst inside of his head,” following which the headache disappeared 
entirely. 

Physical examination revealed a well developed and obese male, mildly confused. 
Both ear-drums were markedly injected. The conjunctivae were injected and there 
was a slight icteric tint to the sclerae. The gums were soft, red and spongy. Pres- 
sure at the gum margins caused exudations of pus. The tongue was heavily coated. 
A thick, white, tenacious membrane covered the hard palate and portions of the gums. 
The pharynx was moderately injected. There was a mild cervical adenopath}'. The 
lungs revealed dullness and diminished breathing, tactile and vocal fremitus at the 
right base. Over the latter area and in both axillae many medium moist rales were 
heard. The heart was negative. The pulse was 120, the temperature 104° F., and 
the blood pressure 140 systolic and 78 diastolic. Blood examinations and other labora- 
tory data are shown in chart 2. On August 29 the patient was quite toxic, and the 
mouth showed many ulcerations and a foul purulent discharge. 

Treatment consisted of adenosine sulphate, 2 grams in 125 c.c. of saline, on the 
night of admission, and on the following day 1.4 grams in 150 c.c. of saline, a trans- 
fusion of 500 c.c. of blood, and an intravenous infusion of 1000 c.c. of saline and 
glucose 2% per cent. 

The dullness at both bases increased with the appearance of moist bubbling rales. 
The patient’s condition became worse; the temperature remained elevated, ranging 
from 104 to 105.5° F. ; the pulse rate fluctuated from 90 to 125; and the respirations 
rose from 30 to 50. He became incontinent of both urine and feces, semicomatose, 
and died on August 31. Permission for a postmortem examination was not obtained. 

Discussion 

The patient presented a marked leukopenia on each blood examination during 
1934 and 1938. The various white cell elements were quantitatively but not 
qualitatively or relatively affected. Jackson and Parker “ state that the majority 
of patients with leukopenia have some well recognized fundamental disorder to 
account for this, and that in some instances the leukopenia is unrelated primarily 
to the hematopoietic system. No etiology could be found for the leukopenia, 
and though this was at times fairly marked the patient enjoyed very good health 
for four and a half years. One can only conjecture as to the white cell count 
from 1934 to 1938. At no time was there any evidence of a significant lympha- 
denopathy. Splenomegaly was not found on repeated physical examinations, 
and the roentgen-ray conclusions in regard to this were inconclusive. 

Individuals may exhibit a chronic leukopenia with few and vague symp- 
toms.^- The white cells may remain well below 4000 or show periodic fluctua- 
tions varying from normal to a severe leukopenia. In some, white cell counts 
of 2500 to 5000 occur with no symptoms, and the response to any infection is 
prompt and adequate, both quantitatively and qualitatively. In others, demands 
over and above that physiologically required cause a more severe leukopenia and 
not a leukocytosis. The bone marrow, with its low reserve of myelocytes, cannot 
respond, and a minor infection may lower still further the patient’s resistance.^- 
The white cell count of our patient was usually lower than 2000 cells, and prob- 
ably belongs to the latter group of patients with chronic leukopenia. 
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In. view of the persistent and marked leukopenia other blood disturbances 
must be considered. The absence of splenomegaly, of gastrointestinal bleeding, 
and of an anemia (except for the anemia prior to death) over a period of four 
and a half years are against Banti’s disease. Though platelet counts were not 
done prior to the fatal illness they did not appear diminished from the examina- 
tion of the blood smears. The patient’s age and the absence of symptoms and 
physical findings, of abnormal or disproportionate increase in abnormal lympho- 
cyte cells, and of an anemia rule against a diagnosis of aleukemic leukemia. 
The absence of anemia and bleeding, of a history of exposure to roentgen-ray or 
radium or the administration of benzol or arsenic derivatives eliminates the 
possibility of an aplastic anemia. 

The patient himself had been questioned as to any drug ingestion at the time 
of each blood examination, and as far as can be determined had taken aspirin 
tablets only for his headaches and pains in the left knee. He had been advised 
by friends to take potassium iodide for his arthritis. The amytal medication, 
which had been prescribed after the first blood examination had revealed a leuko- 
penia, did not affect the blood picture, since it has been shown that the barbituric 
acid derivatives do not produce agranulocytic angina.- If the history as obtained 
from the relatives can be considered accurate the symptoms of his fatal illness 
had already started even before any drugs containing acetphenetidin had been 
taken. Of more than 379 cases of agranulocytic angina reported up to the year 
1938, Kracke noted only three as possibly related to the ingestion of acetphene- 
tidin and concluded that the evidence is not as yet adequate that phenacetin is 
capable of producing agranulocytosis. 

It is of interest that the white cell count in January 1938 was 875, with 46 
per cent neutrophiles, and on August 3, 1938, a few days prior to the onset of 
his final illness, 800 and 1200, with 45 per cent neutrophiles. The red cell count 
obtained at the later date showed a distinct drop from that of January, a fall 
from 5,610,000 to 4,385,000 cells. The hemoglobin value remained about the 
same, i.e., 86 per cent. Four days after the blood examination, on August 7, 
the patient’s fatal illness began, with symptoms of headache and sore gums. On 
August 14, one week after the onset, two teeth were extracted. As has been 
pointed out by others, a histoiy of the extraction of teeth has been obtained in 
some patients and is of considerable significance in the etiology of agranulocytic 
angina. Though in our patient the fatal illness had already started before this, 
it was observed that his condition became much worse following the extraction. 
It was at this time that the patient was then given fairly large doses of drugs 
containing acetphenetidin. Following his admission to the hospital the white 
cell count was found to be 350 and few granular cells were seen on the smear. 
The red cell count had fallen further, to 3,490,000 cells. The patient presented 
a typical picture of agranulocytic angina. The blood transfusion resulted in an 
increase of the red cell count to 4,380,000. The white cell count rose to 1350 
cells, possibly as the result of adenosine -sulfate therapy, and showed but few 
granular cells on smear examination. As the patient’s condition became worse 
the white cell count diminished and on the day of death fell to 300 cells. 

We have been unable to find any report in the literature in which a per- 
sistent and practically asymptomatic leukopenia of unknown etiology and of this 
degree and duration was followed by the development of a typical and fatal 
agranulocytic angina. Minter mentioned the case of a girl who had been 


CASE REPORTS 


2353 


known to have a granulocytopenia of three years’ duration, during which time 
the highest white cell count was 1700 and the highest percentage of polymorpho- 
nuclear leukocytes 32 per cent. At the end of this period agranulocytosis de- 
veloped and the white cell count fell to 400, with 16 per cent polymorphonuclear 
leukocytes. The patient recovered with treatment, the white cell count rising to 
4100, with 52 per cent polymorphonuclear leukocytes. 

A depletion of available leukocytes in the blood-stream has been found even 
before the symptoms of agranulocytic angina start, and makes the orgariism more 
liable to severe infection. Severe infections may be an occasional cause of 
agranulocytosis but rarely give rise to the latter unless some underlying bone 
marrow dyscrasia is present.® The bone marrow has been considered a primary 
rather than a secondary factor in the production of agranulocytosis.^® Jackson 
and Parker,® in reference to a report in the Journal of the American Medical 
Association on the importance of amidopyrine in the production of granulocyto- 
penia, state that “ the report does not say nor does it imply that all cases are due 
to the drug nor does it preclude the possibility that there may be some pre- 
existing bone marrow dyscrasia which affords a fulcrum upon which the drug 
may work.” The latter half of this statement is strongly supported by the 
findings of a chronic and marked leukopenia in our patient. As to whether 
sepsis in our patient was the cause or the result of the agranulocytosis it is 
difficult to say. Either the course of the disease would have been the same 
regardless of whether acetphenetidin-containing drugs were taken or it may be 
said that the ingestion of these drugs hastened and intensified the severity of 
the illness. 

Conclusion 

1. A case report is presented in which a chronic and asymptomatic leukopenia 
of four and a half years’ duration and of unknown etiology terminated fatally 
in typical agranulocytic angina. 

2. The onset of the fatal illness was independent of any drug ingestion. 

3. The case presented strongly supports the theory that agranulocytic angina 
tends to occur in one in whom a bone marrow dyscrasia is already present, 
resulting in a diminution of the granular cells in the peripheral blood stream. 
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EDITORIAL 

ADVANCES IN CONTROL OF YELLOW FEVER 


The discovery by the American Commission in 1900 that yellow fever 
is caused by a filtrable virus and that it is conveyed by the bite of the mos- 
quito, Acdes aegypti, largely determined the methods used to control this dis- 
ease during the subsequent three decades. Yellow fever was known to per- 
sist in endemic form in a number of maritime centers in tropical America, 
but it was not known to exist outside of these foci in interepidemic periods. 
The successful eradication of the disease from Havana and Panama and 
later from other cities by rigid anti-aegypti control measures led naturally 
to the hope that by extending such measures to all known endemic foci the 
disease might be eradicated from this continent. No other vector of the dis- 
ease had been discovered, and it was not known to attack any other animal. 
This hope was shared by the members of the International Health Division 
of the Rockefeller Foundation when they started the campaign against yel- 
low fever more than ten years ago. 

For a short time it appeared that their efforts had been nearly successful. 
However, occasional cases of yellow fever appeared in unexpected places 
which could not readily be explained. Finally, Soper et al. (1933) ^ re- 
ported an epidemic in rural areas of Espirito Santo, Brazil, a region in which 
A. aegypti does not exist. An intensive study was then begun by this group 
to determine the extent of this new epidemiological tj^pe of yellow fever. 
They relied mainly on two procedures. First, they attempted by means of 
a viscerotome to get a small specimen of liver tissue from every individual 
in the district who died of any acute illness of less than 10 days’ duration. 
The changes in the liver in yellow fever are believed to be pathognomonic. 
Secondly, they examined the blood of large numbers of individuals for anti- 
bodies by the mouse protection test. Such antibodies appear in the plasma 
and apparently persist throughout life in patients who recover. 

These studies showed that yellow fever was endemic in many widely 
scattered areas throughout the interior of Brazil and several adjacent South 
American countries in which it had not previously been recognized. The 
disease tends to appear as scattered cases or in small epidemics in areas in or 
adjacent to forests or uncleared land. Hence it was termed jungle yellow 
fever. The sparsity of human cases in some of these areas indicated that 
man can not be the primarj* reservoir of the infection. This must be sought 
in the wild animals of the jungle, probably in the monkeys. These are sus- 
ceptible to infection exijerimentally, and in these regions from 20 to 25 per 
cent of the monkeys may show antibodies in their serum. Man docs not con- 
stitute an essential part of this cycle, and is only incidentallv affected. 


without Aedcs aegypti Studv of a rural epidemic in 
the \ alla do Chanaan. E.spirito Santo, Brazil, Am. jr. Hyg., 1933, xviii, 555, ^ 
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A search for other vectors showed that many other species of mosquitoes 
and also certain ticks can convey the disease under exi>erimental conditions. 
Individuals of three other species of mosquitoes, caught in the jungle, were 
found naturally infected with )'ellow fever virus. 

The jungle yellow fever virus is identical with the ordinary virus in 
every respect except in the mode of its transmission. A man who acquires 
the disease in the jungle can infect A. acgypii, and be the starting point of 
an epidemic of the ordinary type. In both types of infection it is now known 
that a large majority of the cases of yellow fever arc so mild that they are 
not recognized. After an epidemic as many as 70 per cent of the inhabitants 
of a locality may show antibodies in their blood, although few of them give 
a history of yellow fever. 

These discoveries in no way lessen the importance of anti-aegypti meas- 
ures, for this mosquito is still the most dangerous carrier as far as major 
urban epidemics are concerned. They do indicate the impossibility of eradi- 
cating the disease in this wa 3 % since effective anti-mosquito measures are 
impracticable in the jungle. An attempt to increase human resistance by 
vaccination appeared to be a more feasible procedure. 

Shortly after the discovery hy Stokes, Brown and Hudson that monkeys 
can be infected with yellow fever, Hindle (1928)" prepared a vaccine by 
treating the liver of infected monkeys with formol or phenol. Monkeys 
could be immunized with this material, but it was later shown that either the 
monkeys suffered an attack of yellow fever (from which they usually recov- 
ered) , or the material was entirel}' inert. 

The fact that only a living virus is effective as a vaccine against yellow 
fever introduces into the procedure a number of dangers which must be 
.guarded against. The vaccine might cause an attack of yellow fever, or of 
encephalitis if a neurotropic strain is employed. If an attenuated virus is 
used, it might unexpectedly recover its original virulence. Also, the virus 
might get into the blood, and by infecting A. acgypii mosquitoes start an 
epidemic of the disease. The principal measures relied on to avoid these 
dangers are attenuation of the virus by various methods, the administration 
of immune serum with the vaccine, or both. 

In 1931 Sawyer, Kitchen and Lloyd® first used suspensions of infected 
mouse brain (Theiler’s neurotropic virus) and human immune serum in 
vaccinating 56 individuals in New York, with satisfactory results. This 
method was also employed successfully by Findlay ^ in London, who by 1938 
had vaccinated 5,700 Europeans who were going to infected areas in Africa. 
No case of yellow fever is known to have occurred among them, although 
about 40 cases were reported from non-immunized Europeans in the same 
districts. 

- Hindle, E. : A yellow fever vaccine, Brit. Med. Jr., 1928, i, 976. 

® Sawyer, W. A., Kitchen, S. F., and Lloyd, W. : Vaccination against yellow fever with 
immune serum and virus fixed for mice, Jr. Exper. Med., 1932, Iv, 945. 

^Findlay, G. M. : Immunization against yellow fever, Trans. Roy. Soc. Trop. Med. and 
Hyg., 1934, xxvii, 437. 
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Meanwhile Lloyd, Theiler and Ricci ® showed that the virus can be grown 
in cultures containing mouse embryo tissue and that such virus lost its vis- 
cerotropic properties but showed no increase in its neurotropism. This was 
substituted for the suspension of infected mouse brain, and in 1938 Soper 
and Smith ^ reported the results obtained by the use of this vaccine combined 
with immune serum. Like Findlay, they obtained satisfactor}'' results with 
human immune serum, in that reactions were usually mild and that 35 of 37 
cases tested had been immunized. However, the difficulty in getting ade- 
quate amounts of human immune serum would preclude using this method 
on a large scale. When they employed immune animal sera, difficulties were 
encountered in that either reactions were severe or many individuals failed 
to develop immunity, 

Because of these difficulties recent efforts have been concentrated on 
methods of vaccination not requiring the use of immune serum. In 1933 
Sellards and Laigret had reported using live neurotropic mouse brain virus 
in man. In the first six cases the results were satisfactory, but of seven 
later cases, severe reactions occurred in two. Laigret ® then devised a 
method of progressively attenuating the vaccine, and administered three doses 
of increasing virulence to 3000 individuals in French West Africa. Of 
these a third had more or less marked reactions and two showed symptoms of 
encephalitis or myelitis. Findlay also tried the use of an attenuated virus 
in monkeys, but concluded it was dangerous to use it in man without serum. 

More success, however, attended the efforts of the Rockefeller Founda- 
tion group. They found that after prolonged cultivation in chick embryo 
from which the brain and spinal cord had been removed, the virus lost all of 
its viscerotropic and most of its neurotropic properties. It still caused en- 
cephalitis on intracerebral injection into mice, although the incubation period 
was prolonged. It would no longer do this in monkeys. On ordinary in- 
jection into monkeys (without immune serum) it either caused no clinical 
evidences of illness or at most a slight febrile reaction, yet it regularly in- 
duced complete immunity to subsequent injection of highly virulent strains 
of virus. This was associated with the appearance of protective substances 
in the blood. 

Based on these observations, vaccination experiments were undertaken on 
human volunteers in small carefully studied groups, first in New York 
(Theiler and Smith, 1937) and later in Brazil by the Cooperative Yellow 
Fever Service. A single dose of this chick embryo virus was given without 
serum. As highly satisfactor}^ results were obtained in the preliminary 


' Lt,o\ D, W., Theiler, it., and Riccr, N. I.; Modification of the virulence of yellow 
fever viras by cultivation in tissues in vitro, Trans. Roy. Soc. Trop. Med. and Hysi. 1936 
XXIX, 4ol. -^C5> f 

^Sovm, F. L., and Smith, H. H. ; Yellow fever vaccination with cultivated virus and 
immune and hyperimmune serum. Am. Jr. Trop. Med., 1938, xviii 111 

806 ^ vaccination centre Ic fievre jaune, Bull. Soc. PaUi. Exot., 1933, x.xvi. 
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trials, it was applied on a wider scale, and in 19v38 Smith, Penna and Pao- 
liello" reported their results on 59,532 cases vaccinated during 1937. In 
October, 1938, Soper reported that 800,000 persons had been vaccinated 
during the preceding nine months, with equally satisfactory results, at a cost 
of between eight and nine cents each. 

The vaccine in most cases caused no appreciable reaction. In from 15 
to 25 per cent of the cases there was headache, and less frequently slight 
fever, weakness and grip-like pains, coming usually on the sixth or seventh 
day. In about 1.5 per cent or less the reaction may be incapacitating for a 
day or two. No alarming reactions and no cases of encephalitis have been 
observed. 

Virus in low concentration has been found in the blood in a minority of 
the cases when tested b)’’ intracerebral injections into mice. Plowever, at- 
tempts by Whitman (1939) to infect A. aegypti and transmit the infection 
from such cases were not successful. Peltier et al. (1939) were also unable 
to do this in vaccinated cases in French West Africa. The risk of starting 
an A. aegypti borne epidemic from vaccinated persons would therefore seem 
to be practically negligible. 

As judged by protection tests on sample groups, immunity develofied in 
from 90 to 95 per cent of the cases. If cases Avhich receiA^ecl inert vaccine 
are eliminated, the number protected rises to from 95 to 97 per cent. Im- 
mune bodies do not begin to appear until after eight or nine days and are 
regularly present by the twenty-first day. They have persisted in practically 
all cases tested for a year, but often in reduced concentration. The dura- 
tion of the immunity has not been determined. Animal and human experi- 
ments indicate that protection is afforded as long as antibodies persist. How 
long this will be and whether protection will outlast demonstrable serum 
antibodies is not yet known. The practical value of vaccination from the 
epidemiological standpoint can be determined only after a much longer period 
of observation. That protection is substantial is indicated by the fact that 
since the vaccination of the laboratory personnel was instituted no case of 
yellow fever has occurred among them, whereas before this deaths were 
distressingly frequent — including Stokes, Noguchi, Young, Lewis, and 
Hayne. As carried out at present in expert hands the procedure promises 
to be comparable in safety and effectiveness to vaccination against smallpox. 
Universal vaccination in the vast areas involved will be a colossal task, yet 
it would not be an excessive price to pay for the control of this scourge if its 
effectiveness on a large scale is demonstrated. 

P. C. 

Smith, H. H., Penna, H. A., and Paoliello, A. : Yellow fever vaccination with cul- 
tured virus (17 D) without immune serum, Am. Jr. Trop. Med., 1938, xviii, 437. 

Soper, F. L. : Yellow fever; the present situation (October, 1938) with special ref- 
erence to South America, Trans. Roy. Soc. Trop. Med. and Hyg., 1938, xxvi, 297. 
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Diseases of the Skin. By Richard L. Sutton, M.D., Sc.D., LL.D., K.R.S. (Edin.), 

and Richard L. Sutton, Jr., A.M., M.D., L.R.C.P. (Edin.). 1549 pages; 

26 X 18 cm. Tenth Edition. C. V. Mosby Company, St. Louis. 1939. Price, 
$15.00. 

The recently issued tenth edition of Sutton and Sutton’s Diseases of the Skin in- 
cludes some mention of all the more recent important contributions to dermatologic 
literature. The new volume is an excellent reference text. The print and the illus- 
trations are very good. 

While this book is admittedly one of the best textbooks on dermatology in the 
English language the reviewer is disappointed to find in this new edition many of the 
defects which have detracted from its value in the past. 

The authors devote too much space to personal and unproved theories. This is 
especially true in the parts dealing with the treatment of acne and with carcinoma of 
the skin. 

The use of the term eczema is still as confused as in earlier editions; eczema 
rubrum, sclerosum, squamosis and other forms of clinical eczema are described which 
have no real nosologic significance. Contact dermatitis is termed contact eczema in 
some places. 

The authors state that their section dealing with syphilis is sketchy. In addition 
it may be stated that it is inadequate and that the treatment routines recommended are 
in many instances not in accord with modern standards. 

In summary, this excellent volume is badly in need of further revision. 

F. A. E. 

The Art of Anaesthesia. By Paluel J. Flago, M.D. 491 pages; 23.5x16 cm. 

Sixth Edition Revised, j. B. Lippincott Company, Philadelphia, 1939. Price, 

$ 6 . 00 . 

This is a well illustrated volume, in which a survey of the subject is given in an 
elementary but practical manner. 

The newer anaesthetic agents, such as c 3 ’clopropane, divinyl ether and avertin, are 
discussed, in addition to the newer local and intravenous ones. An adequate discus- 
sion is given of the problem of dental anaesthesia. 

The value of helium and carbon dioxide and the technics for their use are dis- 
cussed. Oxygen therapy is mentioned and stressed; however, detailed discussion is 
lacking. 

A very satisfactory description is given of the indications for and methods of 
intratracheal anaesthesia and the apparatus used. 

Tlie book is comprehensive in its scope. There is no attempt made to discuss the 
theory and physiology of anaesthesia. It should be found to be of considerable prac- 
tical value. 

Discrepancies noted in references to various pages and in the index do not inter- 
fere with the basic value of the book. 

G. PI. Y. 

Clinical Toxicology. By Clinton H. Thienes, M.D., Ph.D. 309 pages- 20.5 X 14 

cm. Lea and Febiger, Philadelphia. 1940. Price, $3.50. 

A modern, pleasantly bound textbook of toxicologv that deals with common 
poisons m a brief and direct manner. Differential symptomatology- and pathology of 
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similar compounds are well brought out. The section on anesthetics and their im- 
purities is to the point. Treatment, symptoms, diagnosis, and chemical identification 
are helpfully outlined. Tabulation of section outlines might be more convenient and 
cross reference to page number instead of chapter number would be helpful. Recom- 
mendation of sedatives to control tetanus convulsions is not in line with Howell’s 
newer findings, but the book on the whole is up to date. It includes the toxicology of 
sulfanilamide. Tests for common poisons are briefly given. 

C. A. 

Peripheral Vaseular Diseases: Dia(/uosis and Trcalmcni. By William S. Collens, 

B. S., M.D., and Nathan D. Wilensky, M.D. 243 pages; 25 X 16 cm. Charles 

C. Thomas, Springfield, Illinois. 1939. Price, $4.50. 

This is a compact and rather comprehensive surve}' of the more common vas- 
cular disturbances. It should be valuable from the viewpoint of correlating diagnosis, 
management and treatment of these diseases. 

The more usual types of vascular disturbances, such as arteriosclerosis, thrombo- 
angiitis obliterans and Raynaud’s disease, are discussed in detail. Old methods of 
treatment, as well as the most recent, are described. Suggestions are given as to the 
management of these conditions, e.g., medically, from the supportive viewpoint and 
also physio-therapeutic. 

The value of vascular, sympathetic and nerve surgery is reviewed. 

Diagnostic signs and symptoms are described. In attempting to maintain a 
practical tone to the book, physiology is not stressed. 

For a book attempting to be comprehensive in scope, an undue amount of space is 
given to one specific form of therapy, e.g., intermittent venous occlusion. This is 
particularly true when it is realized that this method, similar to other physio-thera- 
peutic measures, is limited in scope and that the status of any one method has not been 
firmly established. 

This book should be valuable as a guide to the individual in private practice. 

G. H. Y. 
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Committee on Nominations — 1940-41 

In accordance with provisions of the Constitution, President James D. Bruce has 
announced the appointment of the following Committee on Nominations for the com- 
ing year: 

David P. Barr, St. Louis, Mo., Chairman 

Reginald Fitz, Boston, Mass. 

Fred M. Smith, Iowa City, Iowa 

Charles F. Tenney, New York, N. Y. 

Ernest B. Bradley, Lexington, Ky. 

Drs. Barr and Fitz are selected from the Board of Regents; Drs. Smith and 
Tenney from the Board of Governors; Dr. Bradley from the membership at large. 

The duties of the Committee on Nominations are to nominate candidates for the 
elective offices, Board of Regents and Board of Governors. The selection of nominees 
for the Board of Governors shall be made after due consideration of suggestions of 
members from the respective States. Provinces or districts which will be represented 
by the nominees, if elected. The list of nominees for President-Elect and for the 
First, Second and Third Vice Presidents shall be submitted to all the Masters and Fel- 
lows of the College at least one month before the annual meeting, and the election of 
all nominees shall be by the members of the College at its Annual Business Meeting. 
This does not preclude nominations made from the floor at the annual meeting itself. 

The Election of the American College of Physicians to Membership in the 
United States Pharmacopoeial Convention 

At the thirteenth decennial meeting of the United States Pharmacopoeial Con- 
vention, held at Washington, D. C., May 14 and 15, 1940, under the Presidency of Dr. 
Walter A. Bastedo, F.A.C.P., New York Cit}', the American College of Physicians was 
elected a member of the Convention and its delegates. Dr. Torald Sollmann, F.A.C.P., 
Cleveland, Dr. Charles F. Tenney, F.A.C.P., New York City, and Dr. Edward D. 
Spalding, F.A.C.P., Detroit, were seated. Dr. .Sollmann was elected Chairman of the 
College delegation and during the meeting was appointed to the Committee on Con- 
stitution and By-Laws of the Convention. 

The Convention was reported to be one of the most harmonious, democratic and 
progressive of the Pharmacopoeial Conventions held to date. It made provision for 
adapting the Pharmacopoeia to the accelerated tempo of the present time. It also in- 
structed the Trustees to appoint a committee to plan such further and more radical 
changes as may be advisable, and to report within two years to a special meeting of 
the Convention. 

New Officers elected were: 

President — Dr. C. W. Edmunds, Ann Arbor, Mich. 

First Vice President— H. A. B. Dunning. Baltimore, i\Id. 

Second Vice President— Dr. Cary Eggleston, New York, N. Y. 

Third Vice President— George Moulton, Peterborough. N. H. 

Fourth Vice President— Dr. H. C. Wood, Jr.. Philadelphia, Pa. 

Fifth Vice President — Robert C. Wilson, Athens, Ga. 

Secretary— L. E. Warren, Chevy Chase, Sid. 

Assistant Secretary — Frank Delgado. Washington, D. C. 

Treasurer— Paul Briggs, Washington, D. C. 
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Dr. Walter A. Basteclo, retiring President, became Vice Chairman of the Board 
of Trustees. Of tlie fifty-one memhers on the Committee on Revision, eighteen are 
from the medical profession, of whom the following are Fellows of the American 
College of Physicians : 

Dr. Walter A. Bastedo, New York, N. Y. 

Dr. Charles L. Brown, Philadelphia, Pa. 

Dr. William B. Castle, Boston, Mass. 

Dr. Arthur C. DeGraff, New York, N. Y. 

Dr. George W. McCoy, Washington, D. C. 

Dr. Virgil E. Simpson, Louisville (Vice Chairman) 

Dr. Soma Weiss, Boston. Mass. 


Gifts to the College LiimAUv 

Acknowledgment is made of the receipt of the following reprints hy memhers of 
the College: 

Dr. Oscar G. Costa-Mandry, F.A.C.P., San Juan, P. R. — 1 reprint; 

Dr. Paul A. Draper, F.A.C.P., Colorado Springs. Colo. — 1 reprint; 

Dr. Everett C. Fox, F.A.C.P., Dallas, Tex. — 1 reprint ; 

Dr. Lawrence E. Geeslin (Associate), Atlanta, Ga. — 5 reprints; 

Dr. William G. Leaman, Jr., F.A.C.P., Philadelphia, Pa. — hound volume of reprints; 
Dr. Clifford W. Mack, F.A.C.P., Livermore, Calif. — 2 reprints; 

Dr. John H. Musser, F.A.C.P., New Orleans, La. — 27 reprints; 

Dr. Louis B. Owens (Associate), Cincinnati, Ohio — 1 reprint; 

Dr. Marjorie E. Reed, F.A.C.P., Plymouth, Pa. — 2 reprints; 

Dr. Joseph Rosenfeld, F.A.C.P., Youngstown, Ohio — 1 reprint; 

Dr. Merritt H. Stiles, F.A.C.P., Philadelphia, Pa. — 2 reprints. 


Dr. Charles C. Wolferth, F.A.C.P., Philadelphia, was appointed May 18, 1940, 
a member of the Committee on Advertisements and Commercial Exhibits of the 
American College of Physicians, filling the vacancy caused by the resignation of Dr. 
William D. Stroud, F.A.C.P. Dr. Stroud had served some years on this Committee 
and had made a real contribution, especially in connection with the new regulations 
governing the admission of commercial exhibits. 


At the annual meeting of the Austen Riggs Foundation, Inc., held in Stockbridge, 
Mass., on May 11, 1940, Dr. Horace K. Richardson, F.A.C.P., was elected Medical 
Director of the Foundation, succeeding Austen Fox Riggs, F.A.C.P., who died on 
March 5, 1940.' 


Dr. Juan A. Pons, F.A.C.P., San Juan, P. R., has resigned as Assistant Professor 
of Medicine at the School of Tropical Medicine of Puerto Rico and is now engaged 
in private practice and head of the medical service of the Presbyterian Hospital, San 
Juan. 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., presented a paper on “ Nutri- 
tion and Deficiency Disease, with Special Reference to Vitamins ” before the Cumber- 
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land County Medical Society at Portland, Maine, on April 25. He also presented a 
paper on “Factors Involved in Digestion and Absorption in Deficiency Disease be- 
fore the annual postgraduate lectures of the Attending Staff of Mercy Hospital, 
Philadelphia, May 13, 1940. 


Dr. August A. Werner, F.A.C.P., St. Louis, Mo., delivered two addresses under 
the auspices of the Postgraduate Committee of the Iowa State Medical Society at 
Marshalltown, Iowa, May 7, and at Ames, Iowa, May 8. The title of the addresses 
was “The Anterior Pituitary Gonad Relationship in the Female.” Dr. Werner also 
addressed the Central District Medical Society, Davenport, Iowa, May 16, on the same 
subject. 


The Sixteenth Scientific Sessions of the American Heart Association were held 
in New York City, June 7-8, 1940, under the presidency of Dr. William D. Stroud, 
F.A.C.P., Philadelphia. Dr. William Goldring, F.A.C.P., New York, was chairman 
of the program committee. Twenty-eight papers appeared on the four sessions and 
twenty-three of the contributors were either Fellows or Associates of the American 
College of Physicians. 

A cardiovascular exhibit was held under joint auspices of the American Heart 
Association and the American Medical Association. Among the exhibitors were the 
following : 

Radiology and Pathology of Heart Disease, Dr. Hugo Roesler, F.A.C.P., Philadelphia; 
The Effect of Tobacco Smoke and Nicotine Upon the Normal Heart and Upon the 
Heart with Myocardial Infarction : An Experimental Study on Dogs, Dr. Samuel 
Bellet (Associate), Philadelphia; 

Salient Public Health Features of Rheumatic Heart Disease, Dr. O. F. Hedley, 
F.A.C.P., Philadelphia ; 

The Fluoroscopic Diagnosis of Cardiac Infarction Following Coronary Artery Occlu- 
sion, Dr. Arthur M. Master, F.A.C.P., Dr. Richard Gubner and Arthur Grish- 
man, New York; 

Venous Pressure Studies in Cardiovascular and Peripheral Vascular Diseases, Dr.. 

J. Ross Veal and Dr. Hugh Hussey (Associate), Washington, D. C.; 
Cardiovascular Disease in Advanced Years, Dr. Louis B. Laplace, F.A.C.P., Philadel- 
phia ; 

Experimental Endocarditis Induced by Intravenous Inoculation of Streptococcus Viri- 
dans. Dr. W. J. MacNeal, F.A.C.P., Dr. Martha Spence and Dr. Marie Wasseen, 
New York; 

(A) Lymphedema. (B) Deproteinated Pancreatic Extract in the Treatment of In- 
termittent Claudication, Dr. A. Wilbur Duryee, F.A.C.P., and Dr. Gerald H. 
Pratt, New York ; 

Diagnostic Procedures in Peripheral Arterial Disease, Dr. Hugh Montgomery (Asso- 
ciate), Dr. Me 3 -er C. Naide and Dr. Norman E. Freeman, Philadelphia; 
Plethysmographic Method for the Study of Blood Flow and Vascular Responses in 
the E.xtremities, Dr. David I. Abramson, F.A.C.P., and Dr. Fanny Senior, Cin- 
cinnati ; 

Classification of “ Essential ” Hypertension, Dr. Henry A. Schroeder (Associate) 
New York; 

Cine-roentgenographic Studies of the Human Pulmonary Circulation, Heart Chambers 
and Greater Blood Vessels (Robb and Steinberg Method), Dr. William H. Stew- 
art, F.A.C.P., and Dr. Charles W. Breimer, New York. 
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Under the sponsorship of the Florida Medical Association, in cooperation with 
the Florida State Board of Health, the eighth annual graduate short course for doctors 
of medicine was offered at Jacksonville, June 24-29. On a six-day program, five 
hours were given to Pediatrics, five hours to Gynecology, six hours to Obstetrics, 
four hours to Venereal Diseases, six hours to Surgery, tliree hours to Orthopedic 
Surgery and six hours to Medicine. In addition, there was a special dinner and 
round table for Surgery and one for Medicine. Dr. Henry M. Thomas, F.A.C.P., 
Associate in Medicine, Johns Hopkins University School of Medicine, presented the 
courses in Medicine and conducted the medical round table. Dr. T. Z. Cason, F.A.C.P. 
and College Governor for Florida, Jacksonville, was chairman of the postgraduate 
committee. A shorter postgraduate program or graduate seminar of three days was 
also offered under the same auspices for Negro doctors of medicine. 


The forty-third annual meeting of the American Gastro-enterological Association 
was held at Atlantic City, June 10-11, 1940, under the Presidency of Dr. Irvin Abell, 
F.A.C.S., Louisville, Ky. Among Officers of the organization are Dr. Andrew C. 
Ivy, F.A.C.P., Chicago, First Vice-President; Dr. Russell S. Boles, F.A.C.P., Phila- 
delphia, Second Vice-JPresident ; Dr. A. F. R. Andresen. F.A.C.P., Brooklyn, Secretary ; 
Dr. A. H. Aaron, F.A.C.P., Buffalo, Treasurer; Dr. Sara M. Jordan, F.A.C.P., Bos- 
ton, Recorder. Dr. Chester M. Jones, F.A.C.P., Boston, and Dr. Ernest H. Gaither, 
F.A.C.P., Baltimore, are members of the Council ; Dr. Albert M. Snell, F.A.C.P., 
Rochester, Minn., and Dr. Walter L. Palmer, F.A.C.P., Chicago, are members of the 
Committee on Admissions and Ethics. 

Twenty-six individual presentations, dealing with Gastro-enterological subjects, 
were made, sixteen of the contributors being either Fellows or Associates of the 
American College of Physicians. Examination of tlie membership list of the Society 
reveals that of thirty-three senior members, twenty-six are Masters, Fellows or 
Associates of the American College of Physicians ; of the one hundred and sixteen 
active members, seventy are Fellows or Associates of the College; of eighteen asso- 
ciate members, eleven are Fellows of the College; or, of a total membership of one 
hundred sixty-seven, one hundred and seven (or 64 per cent) are members of the 
American College of Physicians. 


Emory University Alumni Clinic Week was held in the medical building of the 
School of Medicine, Atlanta, June 4—7. All white physicians, regardless of the med- 
ical school from which they graduated, were invited to attend, and there was no fee 
or charge made. The clinic week is held under the auspices of the physicians of the 
Fulton County Medical Society and Emory University. Clinics were conducted pri- 
marily by Atlanta physicians from Tuesday through Friday. Twenty Fellows or 
Associates of the College participated in the clinic program. 


Dr. Everett C. Fox, F.A.C.P., Dallas, Tex., was recently elected President of the 
Dallas Southern Clinical Society. 


Dr. Edward H. Rynearson, F.A.C.P., Rochester, Minn., addressed the 69th an- 
nual session of the California Medical Association, held in Coronado May 6-9, on 
“ Endocrinology ; A Critical Appraisal.” 
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The Connecticut State Medical Society held its 148th annual meeting in Hart- 
ford, May 22, under the presidency of Dr. Joseph L Linde, F.A.C.P ., New Haven. 
Guest speakers on the general program included Dr. William S. McCann, F.A.C.P., 
Rochester, N. Y., and Dr. T. Grier Miller, F.A.C.P., Philadelphia, Pa. 


Dr. Paul D. White, F.A.C.P., Boston, Mass., was the guest speaker at a meeting 
of the Hezekiah Beardsley Pediatric Club. 


Among Fellows of the College who addressed the 149th annual meeting of the 
New Hampshire Medical Society, held in Manchester May 14-15, were: 

Dr. Elliott P. Joslin, Boston, Mass. — “ Diabetic Hazards and How to Meet Them ” ; - 
Dr. Priscilla White, Boston, Mass. — “ Diabetes in Children and Adolescents : Prob- 
lems and Management ; Pregnancy in the Diabetic ” ; 

Dr. Alexander Marble, Boston, Mass. — “ Diet and Insulin ” ; 

Dr. Cornelius P. Rhoads, New York, N. Y. — “Vitamins”; 

Dr. Nathan B. Van Etten, New York, N. Y. — “ The Education of the Intern.” 

Dr. Van Etten later addressed the society banquet on “ An American Health Program.” 


The 53rd annual meeting of the North Dakota State Medical Association was held 
in Minot May 6-8, under the presidency of Dr. Harry A. Brandes, F.A.C.P., Bis- 
marck. Dr. Charles N. Hensel, F.A.C.P., St. Paul, Minn., presented a symposium on 
essential hypertension and Dr. Paul A. O’Leary, F.A.C.P., Rochester, Minn., spoke on 
" The Eczemas.” 


The Ohio State Medical Association held its 94th annual meeting in Cincinnati 

May 14-16. Among the speakers at the general sessions of this meeting were: 

Dr. William Osier Abbott (Associate), Philadelphia, Pa. — “The Role of Small In- 
testinal Intubation in the Treatment of Intestinal Obstruction and in the Diagnosis 
of Obstructing Lesions ” ; 

Dr. Raymond A. Ramsey (Associate), Columbus, Ohio — “Treatment of Disorders of 
the Thyroid ” ; 

Dr. Sidney E. Wolpaw (Associate), Cleveland, Ohio — “Diagnosis of Early Pul- 
monary Tuberculosis.” 


The Oklahoma State Medical Association held its 48th annual session in Tulsa 
May 6-8. Guest speakers at the general scientific sessions included Dr. Horton R. 
Casparis, F.A.C.P., Nashville, Tenn. — “Tuberculosis and the General Practitioner; 
Medical Aspects of Child Behavior,” and Dr. Alphonse McMahon, F.A.C.P., St. Louis! 
Mo. — “Effect of Aminophylline on the Electrocardiogram; Group Hospital Insur- 
ance.” 

Dr. I\IcMahon, Vice President of the American Medical Association spoke at an 
evening general meeting on “ The Medical Profession, Its Aims and Responsibilities ” 
During this meeting Dr. Henry H. Turner, F.A.C.P., Oklahoma City, was installed as 
president of the Association. 


Dr. Horton R. Casparis, F.A.C.P., Nashville. Tenn., spoke on “ Recent Advances 
m Chemotherapy and “Recent Attitudes Toward Thymic Conditions”; and Dr. 
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James G. Hughes (Associate), Memphis, Tenn., spoke on “The New Tuberculin 
Patch Test ” at the annual meeting of the Oklahoma Pediatric Society, May 6, at Tulsa. 


Among the guest speakers on the scientific program of the general meetings of 
the 74th annual session of the Texas State Medical Association, held in Dallas, May 
14-16, were: 

Dr. Frank J. Heck, F.A.C.P., Rochester, Minn. — “ Iron Requirements in Childhood 
and Adult Life ” ; 

Dr. Alan Brown, F.A.C.P., Toronto, Ont. — “ A Consideration of Some Common 
Pediatric Problems ” ; 

Dr. Arthur C. Christie, F.A.C.P., Washington, D. C. — “ Diagnosis and Management 
of Cancer of the Breast.” 

Dr. William L. Powers (Associate), Wichita Falls, Dr. Walter G. Reddick, 
F.A.C.P., Dallas, and Dr. William S. Horn, F.A.C.P., Fort Worth, were among those 
who spoke at a symposium on sulfanilamide therapy. Among the speakers at the 
symposium on hematology were Dr. William Boyd Reading, F.A.C.P., 'Galveston, 
Dr. Alvis E. Greer, F.A.C.P., Houston, and Dr. Moise D. Levy, F.A.C.P., Houston. 


Under the presidency of Dr. James H. Hutton, F.A.C.P., Chicago, the Illinois 
State Medical Society held its 100th annual meeting in Peoria, May 21-23. Dr. Rus- 
sell L. Haden, F.A.C.P., Cleveland, Ohio, spoke on “ Selection of Cases of Splenec- 
tomy,” and Dr. Tom D. Spies, F.A.C.P., Cincinnati, Ohio, spoke on “ Diagnosis and 
Treatment of Common Deficiency Diseases in the Adult.” 

The oration in medicine was delivered by Dr. Leonard G. Rowntree, F.A.C.P., 
Philadelphia, Pa. His subject was: “The Role of the Kidney in Cardiorenal-Vascu- 
lar Disease.” 


The University of Chicago announced that Dr. Anton J. Carlson, F.A.C.P., who 
is professor and Chairman of the department of physiology. Division of Biological 
Sciences, will become emeritus professor at the end of the current year. 


The following members of the College were among the speakers at the 81st annual 
session of the Kansas Medical Society held in Wichita, May 13-16: 

Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, Mich. — “ Treatment of Edema ” ; 

Dr. Walter L. Palmer, F.A.C.P., Chicago, 111. — “Treatment of Chronic Indigestion”; 
Dr. Soma Weiss, F.A.C.P., Boston, Mass. — “ Cardiac Asthma and Pulmonary 
Edema ” ; 

Dr. Daniel V. Conwell, F.A.C.P., Halstead, Kan. — “ A Clinical Approach to the Mi- 
graine Problem — Preventive Treatment”; 

Dr. Aaron A. Sprong (Associate), Sterling, Kan. — “ Radiation of Leukemia.” 


Dr. Francis G. Blake, F.A.C.P., New Haven, Conn., spoke on “ Treatment of 
Pneumococcal Pneumonia,” and Dr. Thomas Parran, F.A.C.P., Washington, D. C.. 
spoke on “ The Public Health Aspects of Syphilis as It Concerns the General Practi- 
tioner ” at the 159th annual meeting of the Massachusetts Medical Society in Boston, 
May 21-22. 
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At a symposium on sulfanilamide Dr. Conrad Wesselhoeft, F.A.C.P., Boston, 
spoke on “ Management of Acute Streptococcal Infections of the Upper Respiratory 
Tract,” and Dr. Chester S. Keefer, F.A.C.P., Boston, spoke on “ Diagnosis and Treat- 
ment of Gonorrheal Arthritis.” 


The New Mexico Medical Society held its annual session in Albuquerque, May 
27-29. Among the Fellows of the College who spoke at this meeting were: 

Dr. Ray M. Balyeat, Oklahoma City, Okla.— “ Diagnosis and Treatment of the Com- 
mon Allergic Manifestations as Seen by the General Practitioner”; 

Dr. Albert Soiland, Los Angeles, Calif.— “ Further Notes on the Clinical Aspect of 
Ultra Short Wavelength X-Rays ”; 

Dr. Paul M. Bassel, Temple, Tex. — “Frequency of Spinal Cord Tumors and Their 
Diagnosis.” 


Dr. William McCully James, F.A.C.P., College Governor for the Republic of 
Panama and the Canal Zone, delivered the first James Carroll Flippin Memorial Lec- 
ture at the 25th semiannual postgraduate clinic presented by the University of Vir- 
ginia Medical Department at Charlottesville, April 5-6. 


At the recent annual meeting of the Federation of American Societies for Experi- 
mental Biology in New Orleans, La,, Dr. Andrew C. Ivy, F.A.C.P., Chicago, 111., was 
elected president of the American Physiological Society, and Dr. Gustave P, Grab- 
field, F.A.C.P., Boston, Mass., was elected secretary of the American Society of 
Pharmacology and Experimental Therapeutics. 


The I74th annual meeting of the Medical Society of New Jersey was held at At- 
lantic City, June 4-6, 1940. Among the guest speakers were: 

Dr. Sydney R. Miller, F.A.C.P., Baltimore — “ Chronic Nephritis and Its Treatment 
in the Light of Contemporary Renal Physiology ” ; 

Dr. William D. Stroud, F.A.C.P,, Philadelphia — “ Gastrointestinal Disturbances in 
Cardiovascular Disease ” ; 

Dr. Charles L. Brown, F.A.C.P., Philadelphia — “ The Relation of the Anemias to Gas- 
trointestinal Diseases ” ; 

Dr. Herbert T. Kelly, F.A.C.P., Philadelphia — “ Factors Involved in Digestion and 
Absorption in Deficienc}’^ Disease ” ; 

Dr. Charles C. Wolferth, F.A.C.P., Philadelphia—" Cardiovascular Symptomatology 
in Biliary Tract Drainage ”; 

Dr. Leonard G. Rowntree, F.A.C.P., Philadelphia — “ Hyperinsulinism ” ; 

Dr. William A. Swalm, F.A.C.P., Dr. Lester M. Morrison (Associate), and Dr. Chev- 
alier L. Jackson. Philadelphia — “Gastritis. Diagnosis and Treatment”; 

Dr. Samuel Bellet (Associate), Dr. Leon Schwartz (Associate), Dr. Alfred Kersh- 
baum. and Dr. Richard H. Meade. Jr., Philadelphia— “ The Effect of Tobacco 
Smoke and Nicotine Upon the Normal Heart and in the Presence of IVlyocardial 
Disease Produced by Coronar\' Artery Ligation: An Experimental Study in 
Dogs ” ; 

Dr. Thomas Fitz-Hugh. Jr., Philadelphia — “Gastrointestinal Disturbances in the 
Hemorrhagic Blood Dyscrasias.” 
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Scientific Exhibits were entered by: 

Dr. J. H. Clark, F.A.C.P., Dr. Albert Bebrend, Dr. Helena E. Riggs, and Dr. Moses 
Behrend, Philadelphia — “ Cerebral Complications Following Surgical Opera- 
tions ” ; 

Dr. J. Russell Twiss, F.A.C.P., New York — “Biliary Colic: Etiology, Diagnostic 
Significance and Treatment”; 

Dr. William A. Swalm, F.A.C.P., Dr. Lester Morrison (Associate), and Dr. C. L. 

Jackson, Philadelphia — “Chronic Gastritis”; 

Dr. Herbert T. Kelly, F.A.C.P., Dr. Edmund L. Housel, and Dr. William M. Emrey, 
Philadelphia — “ Deficiency Disease ” ; 

Dr. Louil L. Perkel, F.A.C.P., Jersey City — “ Unusual Manifestations of Peptic Ulcer 
— Roentgen Demonstration.” 

There was a combined session on medicine and gastro-enterology. Dr. Thomas 
M. Kain, F.A.C.P., Camden, being chairman oi the section on medicine and Dr. Hy- 
man I. Goldstein (Associate), Camden, being chairman of the section on gastro-en- 
terology. Dr. Clarence L. Andrews, F.A.C.P., Atlantic City, presented a paper on 
“ Cardiovascular Disturbance in Gastrointestinal Diseases.” 

On the program of the combined session, pediatrics and radiology. Dr. William G. 
Bernhard (Associate), Newark, was one of the leaders in the discussion of diagnosis 
in connection with a symposium on “Blood Dyscrasias in Infancy and Childhood.” 

At the session on gastro-enterology, Dr. Manfred Kraemer, F.A.C.P., Newark, 
gave an address on “ Common Diarrheas: Causes and Treatment ” ; Dr. Christopher C. 
Beling, F.A.C.P., Newark, gave a paper on “ Gastrointestinal Disturbances in Neuro- 
logical Disorders ” ; and Dr. D. Ward Scanlan, F.A.C.P., with Dr. Clarence Whims, 
both of Atlantic City, gave a paper on “ Suppurative Cholangitis.” 

On the program of the section on medicine. Dr. John W. Gray, F.A.C.P., Newark, 
gave a paper on “The Afanagement of Infected Tonsils, Teeth and Sinuses in Ar- 
thritis ” ; Dr. Thomas K. Lewis, F.A.C.P., Camden, gave a paper on “ Resume of 
Present-Day Treatment of Arthritis”; Dr. Ralph K. Hollinshed, F.A.C.P., Westville, 
a paper on “Coronary Artery Disease”; and Dr. Benjamin Saslow (Associate), 
Newark, a paper on “ Complications of Diabetes.” 


Dr. Edward C. Rosenow (Associate), Rochester, Minn., addressed The Cali- 
fornia State Dental Association, May 14, on “ The Prevention and Elimination of In- 
fections In and About Teeth and Thereby of Systemic Disease.” 


Dr. Perry J. Melnick, F.A.C.P., Chicago, has been appointed pathologist to super- 
vise a diagnostic service in connection with the establishment of a division of cancer 
control in the Illinois State Department of Health, in accordance with recently enacted 
laws. About $18,000 has been appropriated. The work will be largely educational, 
emphasizing early diagnosis and early treatment. 

Dr. David J. Davis, F.A.C.P., Dean of the University of Illinois College of Medi- 
cine, Chicago, has been appointed chairman of an advisory board to the division of 
cancer control. 


In memory of the late Dr. Bernard M. Fantus, F.A.C.P., the new outpatient clinics 
of the Cook County (111.) Hospital group were dedicated on April 19. Dr. Fantus 
was formerly the Director of Therapeutics at the Hospital and the creator of the 
" blood bank ” for quick transfusions. 
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Just preceding the meeting of the American Afedical Association in New York 
City, June 10-14, The New York Post-Graduate Medical School offered several in- 
tensive courses; June 3-7, "Clinical Interpretations of Laboratory Data" by Dr. 
Maurice Bruger (Associate) ; June 3-8, “ Diseases of the Liver and Biliary Tract ” 
by Dr. Carl H. Greene, F.A.C.P., Dr. John Russell Twiss, F.A.C.P., and Dr. Rupert 
Franklin Carter. Following the American Medical Association meeting a ten-day 
symposium on medicine was conducted under Dr. Walter G. Lough, F.A.C.P. 


Dr. Thomas T. Mackie, F.A.C.P., New York City, addressed the American Proc- 
tologic Society at Richmond, Va., June 9-11, on “ The Role of Avitaminosis in Rectal 
Bleeding." 


Among guest speakers on the program of the annual meetings of the National 
Tuberculosis Association, the American Trudeau Society and the National Conference 
of Tuberculosis Secretaries at Cleveland, June 3-6, were; 

Dr. Maxim Poliak, F.A.C.P., Peoria, 111. — “ Tuberculosis in Mental Institutions ” ; 
Dr. William H. Weidman (Associate), Norwich, Conn. — “The Application of La- 
minagraphy in Chest Conditions ” ; 

Drs. Richard M. McKean, F.A.C.P., George C. Thosteson, F.A.C.P., and Nathan 
Brooks, Detroit — “Treatment of Tuberculosis and Diabetes, A Ten Year 
Experience." 


Dr. Edward A. Strecker, F.A.C.P., Philadelphia, addressed a public meeting at 
Cincinnati, May 20, held in cooperation with the Cincinnati Academy of Medicine, 
Cincinnati Medical Hygiene Council and the Public Health Federation, his subject 
being “ Alcoholism — A Personal and Social Problem." Dr. Rock Sleyster, F.A.C.P., 
Wauwatosa, Wis., presided. 


The American Rheumatism Association held its annual meeting at New York 
City, June 10, under the presidency of Dr. Philip S. Hench, F.A.C.P., Rochester, 
Minn. Dr. Hench’s presidential address was entitled, “ Acute Multiple Recurring 
Arthritis and Periarthritis; Forty Cases of a New Articular Disease.” 


Dr. Julius L. Wilson, F.A.C.P., associate professor of medicine, Tulane Uni- 
versity of Louisiana School of Medicine, New Orleans, was one of the lecturers in 
a series of postgraduate lectures in internal medicine, held at Montgomery, Ala., over 
a period of six weeks from April 26, for the benefit of physicians in nearby counties. 
The same lectures are to be repeated in other sections of Alabama. 


Dr. Francis G. Blake, F.A.C.P., Sterling professor of medicine at Yale Univer- 
sity School of Medicine, New Haven, has been appointed acting dean. Dr. Blake 
is a graduate of Harvard University School of Medicine, 1913, and served on the staff 
of Peter Bent Brigham Hospital until 1916, when he joined the Rockefeller Institute 
for Medical Research for a year. In 1917 he became associate professor of medicine 
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at the University of Minnesota Medical School and two years later became associate 
in medicine at Rockefeller Hospital. From 1920-21 he was associate member of the 
Rockefeller Institute and from 1924-35 he was a member of its scientific hoard of 
directors. In 1921 he became the John Slade Ely professor of medicine at Yale Uni- 
versity and served until 1927 when he became Sterling professor of medicine. Dr. 
Blake has served as president of the American Society for Clinical Investigation and 
American Association of Immunologists. He was chairman of the division of medi- 
cal sciences of the National Research Council from 1933-36 and chairman of the Sec- 
tion on the Practice of Medicine of the American Medical Association in 1938. He 
has been a Fellow of the American College of Physicians since 1930 and has served 
on its Board of Governors and on its Board of Regents. 


Dr. Allen H. Bunce, F.A.C.P., Atlanta, has been made president-elect of the 
Medical Association of Georgia. 


Dr. Thomas Parran, F.A.C.P., Surgeon General of the U. S. Public Health Serv- 
ice, Washington, D. C., gave the fourteenth William Thompson Sedgwick Alemorial 
Lecture of the Massachusetts Institute of Technology, April 11, on “Nutrition and 
the Nation’s Health.” 


It was recently announced that Dr. Charles E. .Stewart, F.A.C.P.. director of the 
Battle Creek Sanitarium, Battle Creek, Mich., will retire at the end of the present year. 
He has been connected rvith this institution since 1895. 


Dr. Frank J. Heck, F.A.C.P., Rochester, Minn., has been elected a vice president 
of the Minnesota State Medical Association. 


Dr. James M. Flynn, F.A.C.P., Rochester, N. Y., was recently elected president 
of the Medical Society of the State of New York. Dr. Peter Irving, F.A.C.P., New 
York City, was reelected secretary. This society will hold its 1941 meeting in Bufifalo. 


Dr. George Morris Piersol, F.A.C.P., Philadelphia, addressed the New York 
Academy of Medicine, May 2, on the general problem of aging. 


Dr. Elmer L. Sevringbaus, F.A.C.P., Madison, College Governor for Wisconsin, 
addressed the Columbus (Ohio) Academy of Medicine recently on “Endocrine 
Therapy in General Practice.” 


Dr. Louis Hamman, F.A.C.P., Baltimore, has been elected president of the Asso- 
ciation of American Physicians. Other officers included Dr. James H. Means, 
F.A.C.P., Boston, vice president. Dr. Hugh J. Morgan, F.A.C.P., Nashville, Tenn., 
secretary, and Dr. William S. McCann, F.A.C.P., Rochester, N.Y., treasurer. 
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OBITUARIES 

DR. BERNARD FANTUS 

Dr. Bernard Fantus died at his home in Oak Park, Illinois, on April 
14, 1940, of hypertensive heart disease in his sixty-sixth year. He had been 
a Fellow of the American College of Physicians since 1919. 

Dr. Fantus was born in Budapest, September 1, 1874. ‘ He attended 
the Real-Gymnasium in Vienna, came to America, continued his studies at 
the University of Illinois College of Medicine and received his M.D. degree 
in 1899. From 1902 to 1913 he was in charge of the Medical Dispensary 
at his alma mater. In 1908 he continued his postgraduate work at the Uni- 
versity of Strasbourg and again in 1909 at the University of Berlin. He 
received a degree of Master of Science at the University of Michigan in 1917. 

He was made Professor of Pharmacology and Therapeutics at the Uni- 
versity of Illinois College of Medicine in 1903, which position he held until 
his death except for a period from 1924 to 1932 when he was Associate Pro- 
fessor of Medicine at Rush Medical College, teaching the clinical therapeutic 
courses which had previously been conducted by the well known Walter S. 
Haines. 

Dr. Fantus’ primary interest was in therapeutics. During the forty years 
of his practice he was the liaison officer between druggist and physician. The 
problems of cooperation between the two were laid at his door and received 
intelligent consideration. Druggists everywhere have remarked of late that 
“ Pharmacy has lost its best friend in the medical profession.” It was the 
intimate details of prescription writing and compounding which early re- 
ceived his attention. One is therefore not surprised that he was elected as 
a member of the Revision Committee of the United States Pharmacopoeia 
National Formulae and Recipe Book, nor that he was at all times actively 
participating in the affairs of the American Pharmaceutical Association. 
His books included works on prescription writing, candy medication, useful 
cathartics and the technic of medication. More recently he had been hard 
at work on The Therapy of the Cook County Hospital published from time 
to time in the Journal of the American Medical Association. His interest 
in the technic and art of medical therapeutics stimulated him to develop the 
Solutions Laboraton," of the Cook County Hospital where he w'as director 
of Therapeutics. Special study was given to the reactions following intra- 
venous administration of fluids. The exceedingly careful preparation of 
containers, solutions and tubing has resulted in almost complete absence of 
such reactions. 

For twenty-two years Dr. Fantus acted as Editor of the Year Book of 
General Therapeutics, completing the 1939 edition just previous to his death. 
He was also editor of Merck’s Manual and for twenty years edited the Digest 
of Therapeutics. 
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Dr. Fantus was the originator of the plan to form a convalescent park in 
the space between the Cook County Hospital, The Presbyterian Hospital, the 
Student YMCA and Rush Medical College. Through continued effort this 
large area has been cleared and planted. The new clinic building of the Cook 
County Hospital has been named in his honor. 

From the layman’s view the chief contribution of Dr. Fantus was in the 
establishment of the blood bank on March 15, 1937. This has been of in- 
estimable value, in an institution where the turn over is rapid and emergen- 
cies constantly at hand. No one acquainted with the situations constantly 
arising in large general hospitals doubts its value. 

Dr. Fantus was a stimulating teacher. He inspired many younger men 
to investigate problems of therapeutics. He was interested in the health of 
the community. One of his last appearances was before a meeting of the 
Chicago Medical Society at which time he urged the society to broadcast the 
picture of acute appendicitis that the public might better appreciate the onset 
and symptoms of appendicitis, and the serious effects of delay and catharsis. 
He counseled the officers to spread the news by public education as has been 
done elsewhere. 

He was a member of Phi Rho Sigma and Alpha Omega Alpha, of the 
Chicago Society of Internal Medicine as well as the American Medical As- 
sociation, and the American Pharmaceutical Society. In 1933 he received 
the first honorary degree from the American Therapeutic Association for 
his work on more palatable mixtures of cod liver oil and castor oil. 

Dr. Fantus is survived by his widow, his daughter and two brothers. 

An inspiring teacher and practitioner who acquainted himself with the 
great details of the everyday problems of therapeutics has gone to his rest. 

LeRoy H. Sloan, M.D., F.A.C.P., 

Governor of Northern Illinois 


DR. EDWIN BOSWORTH McCREADY 

Dr. Edwin Boswortli McCready, F.A.C.P., Pittsburgh, Pa., died No- 
vember 3, 1939. He had been a Fellow of the College from 1917, and was 
Governor for western Pennsylvania for many years. During this term he 
was keenly active in plans for the future of the organization, and his counsel 
was most helpful. 

Dr. McCready was born in Pittsburgh, the son of the late Robert J. Mc- 
Cready, M.D., and Delphine Boswortli McCready. His College training 
was received at Lafayette College, Easton, Pa., and the University of the 
South at Sewanee, Tenn. His medical training was received at Jefferson 
Medical College of Philadelphia, and the Medico-Chirurgical College of 
Philadelphia from which he graduated in 1903. He was a member of the 
Allegheny County Medical Society, Pennsylvania State Medical Society, the 
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American Medical Association and a past President of the American Thera- 
peutic Society. For many years he was Director of the Mental Health Di- 
vision of the Juvenile Court of Allegheny County, and Examining Psychia- 
trist at the Mayview Hospital and the Thorn Hill School for Boys. 

Dr. McCready’s work and papers on speech defects and variation from 
the normal mental and endocrine states are outstanding in these fields. He 
demonstrated by his work the superiority of medical psychologists over lay 
psychologists. 

He was a member of the Calvary Episcopal Church, and is survived by 
his wife, Jessie Kyle McCready, and a daughter, Delphine Bosworth Mc- 


Cready. 


Clement R. Jones, M.D., F.A.C.P., 

Pittsburgh, Pennsylvania 


DR. WALTER H. MacCRAKEN 

Dr. Walter H. MacCraken, Dean Emeritus of the College of Medicine 
of Wayne University, passed away on March 3, 1940, after an illness of only 
two days. 

Dr. MacCraken was born in Albion, New York, in 1870. He attended 
the old Benton Harbor College, where he received his A.B. degree. He 
received his M.D. degree from the University of Louisville. After intern- 
ship, he practiced medicine for several years in Bowling Green, Kentucky, 
but in 1906 returned to the University of Louisville as an instructor. 

In 1914 he accepted a professorship in the Detroit College of Medicine 
and became Dean in 1917. He held the position until 1935, when, because 
of an untimely illness, he resigned the deanship. During the period of his 
administration. Dr. MacCraken successfully guided the school through 
many difficulties. By his leadership the school maintained a Class A rank- 
ing among the medical schools of the United States and Canada — this during 
a period when many schools were discontinued because of low standards. 
This accomplishment is particularly noteworthy in view of the fact that as 
the Detroit College of Medicine and Surgery the school was an independent 
organization not a part of a universit 3 ^ Dr. MacCraken and his asso- 
ciates, however, recognized that the medical school should be a department 
of a university, and he was gratified when the Board of Education, after an 
interval during which the school was operated as a unit of the public school 
system, established the Faculty of Medicine as the medical department of 
Wayne University. This evolution gives the school the distinction of be- 
ing the only municipally owned and controlled medical school in the country. 
Dr. MacCraken was beloved by his students because of his subtle witti- 
cisms and his informal teaching methods. He had the kindly, humorous 
and philosophical outlook so characteristic of the medical man of the old 
school. 
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He was a Fellow of the American College of Physicians, a member of 
the Detroit Academy of Medicine, the Saturday Night Club, the Wayne 
County Medical Society, the Michigan State and American Medical Associa- 
tions, the American Ornithologists Union, the Association of Audubon So- 
cieties, the Wilson Ornithological Society and the American Museum of Nat- 
ural History. 

Dr. MacCraken’s vocation was the preparation of the youth to be of 
the greatest service to humanity by the training of honest, conscientious 
physicians. His hobby was Natural History, and his avocation. Ornithology. 

On April 1, 1940, a memorial service was held by the Faculty at the 
Wayne University School of Medicine. A Resolution was adopted and it 
was resolved that his death be recorded in the proceedings of the Committees 
on Administration and the Faculty Council of the College of Medicine, with 
sentiments of highest regard for his memory and a deep sense of loss on the 
part of his faculty colleagues. 

Dr. MacCraken is survived by his wife Flattie, and a daughter. Dr 
Frances MacCraken, an Assistant Professor in the School of Medicine. 

William J. Stapleton, Jr., M.D., F.A.C.P., 

Associate Dean, Wayne University College of 
Medicine, Detroit, Michigan 
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RECENT ANNOUNCEMENTS 

Dr. Torald Sollmann, F.A.C.P., Dean of Western Reserve University School of 
Medicine, has announced that fellowships and scholarships have been awarded from 
the Crile Research Scholarship Fund for work at Western Reserve University during 
the summer as follows ; 

From the first-year class : two awards for work in the Department of Biochemistry 
and three awards for work in the Department of Anatomy ; 

From the second-year class : one award for work in the Department of Hygiene and 
Bacteriology, one award for work in Pathology, two awards for work in Physi- 
ology, one award for work in Pharmacology and one aw'ard for work in Bio- 
chemistry ; 

From the third-year class : one award for work in the Department of Hygiene and 
Bacteriology, one award for work in Surgery and one award for work in Pathol- 
ogy- 

From Western Reserve University also comes the announcement that the John 
and Mary R. Markle Foundation of New York has appropriated $4,100 for the con- 
tinuation of studies of the “ cause and treatment of ventricular fibrillation.” The 
studies have been in progress for a year in the School of Afedicine under the direction 
of Dr. Carl J. Wiggers, F.A.C.P., Professor of Physiology. 

President Winfred G. Leutner of Western Reserve University has also announced 
that the Commonwealth Fund of New York has made appropriations totaling $17,900 
for the use of Dr. Wiggers in a three-year program of studies of extracardiac factors 
of circulation. 


Mr. Eli Lilly, Indianapolis, has made a grant of $3,600 for the establishment of 
a fellowship in protein chemistry, through the committee on the chemistry of proteins 
of the division of chemistrj' and chemical technology of the National Research Council. 


Competition for Wellcome Medal Announced 

The Association of Military Surgeons of the United States announces the annual 
competition for the Wellcome Medal and prize of $500, established by the late Sir 
Henry Wellcome for research on subjects helpful to the objects of the Association. 

The topic chosen for this year is “ Medical and Sanitary Care of the Civilian 
Population Necessitated by Attacks from Hostile Aircraft.” Five copies of the essay 
must be in the office of the Association in Washington, D, C., by August 20. The 
medal will be awarded at the annual meeting in Cleveland, October 10-12. 


1940 Graduate Fortnight of the New York Academy of Medicine 

The 1940 Graduate Fortnight of the New York Academy of Medicine will be held 
Lorn October 14 to October 25, 1940. The subject of this year’s Fortnight is Infec- 
tions. The purpose of the Fortnight is to make a complete studv and authoritative 
presentation of a subject of outstanding importance in the practice of medicine and 
surgery. 

The Fortnight will present a carefully integrated program which will include 
morning panel discussions, afternoon clinics and clinical demonstrations at many of 
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the hospitals of New York City, evening addresses and appropriate exhibits. The 
evening sessions at the Academy will be addressed by recognized authorities in their 
special fields, drawn from leading medical centers of the United States. The com- 
prehensive exhibit will include books and roentgenograms ; pathological and research 
material; and clinical and laboratory diagnostic and therapeutic methods. It is also 
planned to provide demonstrations of exhibits. 

Dr. Mahlon Ashford, F.A.C.P., Executive Secretary of the New York Academy 
of Medicine, 2 East 103rd St., New York City, will gladly furnish programs upon 
request. - 

Radioactive Standards * 

A series of radioactive standards are being prepared under the direction of the 
Committee on Standards of Radioactivity of the National Research Council. These 
standards will be deposited at the National Bureau of Standards in Washington, D. C., 
to be issued as working standards to investigators who may desire them. 

The standards under preparation at present are : 

(1) Radium Standards 

(a) 100 c.c. solutions sealed in 200 c.c Pyrex flasks containing lO"® and 10*^^ 

grams of radium to be used as emanation standards either directly or by 
subdilution. 

(b) 5 c.c. solutions sealed in Pyrex ampoules containing 0.1, 0.2, 0.5, 1.0, 2.0, 

5.0, 10, 20, 50 and 100 micrograms of radium to be used as gamma ray 
standards. If desired, these may be obtained in sets of 13 with two each 
of the 0.2, 2, and 20 microgram standards. 

(2) Thorium Standards 

Sealed ampoules containing sublimed ThCh. These may be used in preparing 

standard thorium solutions. 

Directions for use will be furnished with the standards. 

(3) Standard Rock Samples 

The following rocks, ground to pass 40-mesh screen and be retained on 100- 

mesh screen are available in 100 gram samples. 

Quartzite (Virginia) 

Triassic diabase (Virginia) 

Milford granite (Massachusetts) 

Chelmsford granite (Massachusetts) 

Gabbro-diorite (Massachusetts) 

Columbia River Basalt (Idaho) 

Berea sandstone (Ohio) 

Dunite (North Carolina) 

Carthage granite (Missouri) 

Carthage limestone (Missouri) 

Deccan Trap (India) 

Kimberlite (South Africa). 

These samples of rock will be analyzed for radium and thorium content and are 
intended for use as working standards to check methods used in extraction of radon 
and thoron from rock samples. They may be used for direct fusion in the electric 
furnace or for carbonate fusion. 

All of the above samples will be analyzed at a number of laboratories equipped 
to make such measurements and ultimately certificates will be issued by the National 
Bureau of Standards. This work is in progress but will require considerable time for 

* This rvork is being supported in part by a generous grant from the American Philo- 
sophical Society to the Massachusetts Institute of Technology. 
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its completion so that final figures are available only for a part of the samples at the 
present time. 

Accurate knowledge of the radioactive content of the materials of the earth’s 
crust is of primary importance in many phases of geology, geophysics and cosmology. 
Reliable radioactive standards are also essential in studies of radium and thorium 
poisoning and in biological and medical investigations using the technique of radio- 
active indicators, or- internal artificial radioactivity therapy. For the latter purposes 
calibrated standard sources of ^-rays will be made available. 

It is hoped that the standards which have been prepared by the Committee will 
provide all workers in these fields with a common basis for comparison of measure- 
ments and also improve the accuracy of all measurements of this type. It is likely 
that they will have other applications and the Committee would appreciate hearing 
from interested persons who may desire similar standards for their work. The Com- 
mittee is also glad to cooperate as far as possible in aiding investigators to use these 
standards to the best advantage and welcomes specific inquiries regarding their use. 
It is urged that any suggestions regarding other desirable radioactive standards, not 
at present available, be submitted promptly to the Committee. In particular, it will 
facilitate the work of the Committee if those laboratories and individuals that can 
make use of these standards advise the Committee of their probable requirements. 

Communications may be addressed to the Chairman, Professor Robley D. Evans, 
Department of Physics, Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts. 

L. F. Curtiss, 

Clark Goodman, 

Alois F. Kovarik, 

S. C. Lind, 

C. S. PiGGOT, 

Robley D. Evans. 


Men engaged in research in medicine, public health, ecology, agriculture, forestry, 
botany or zoology, geography, and other fields, will welcome the announcement that 
Biological Abstracts is undertaking a more complete abstracting and segregation of 
the current research literature in bioclimatology and biometeorology. The section Bio- 
chmatology-Biometeorology will appear within the section Ecology in Biological Ab- 
stracts, and will be under the editorship of Mr. Robert G. Stone of the Blue Hill Ob- 
servatory, Harvard University. 



ABSTRACT 

MINUTES OF THE BOARD OF REGENTS 
Meeting No. 1, March 31. 1940 

The first meeting of the Board of Regents, held in connection with tlic Twenty- 
fourth Annual Session of the American College of Physicians, occurred March 31, 
1940, at the Cleveland Public Auditorium, Cleveland, Ohio, presided over by President 
O. H. Perry Pepper with eighteen members of the Board present and with Mr. E. R. 
Loveland acting as Secretary. 

Minutes of the preceding meeting and communications were read by the Secretary. 

By resolution, a proposal by Dr. Henry H. Lissner, F.A.C.P., that Fellows on 
reaching the age of sixty-five instead of being placed on the inactive dues-waived list 
be given the privilege of subscribing $50.00 for active life membership was referred 
to the Finance Committee for study and report. 

By resolution, the Regents directed that the College donate to the medical pro- 
fession of Madrid, Spain, through the American Union for Nationalist Spain, Vol- 
umes XII, XIII and XIV of the “ Annals of Internal Medicine.” 

By resolution, the Editor was directed to publish in the “ Annals of Internal 
Medicine ” a summary of the program of the Eighth American Scientific Congress. 

The Secretary-General reported the deaths of the following 15 Fellows and 4 
Associates since the preceding meeting of the Board of Regents, which brought the 
total deaths, since the last Annual Session, to 1 Master, 47 Fellows, 15 Associates, or a 
grand total of 63. 

Fellozvs: 

Boardman, Walter Whitney, San Francisco, Calif., February 11, 1940 
Browning, Charles Clifton, San Marino, Calif., September 28, 1939 
Clayton, John Conover, Freehold, N. J., November 25, 1939 
Cowie, David Murray, Ann Arbor, Mich., January 27, 1940 
Falconer, William George, Clearfield, Pa., January 3, 1940 
Falkowsky, Charles, Jr., Scranton, Pa., December 28, 1939 
Hall, Josiah Newhall, Denver, Colo.. December 17, 1939 
MacCraken, Walter H., Detroit, Mich., March 3, 1940 
McCready, Edwin Bosworth, Pittsburgh, Pa., November 3, 1939 
Nelson, Albert William, Battle Creek, Mich., January 5, 1940 
Osborn, Samuel, Lansing, Mich., December 4, 1939 
Ray, Charles Andrew, Charleston, W. Va., January 21, 1940 
Riggs, Austen Fox, Stockbridge, Mass., March 6, 1940 
Stevens, Martin Luther, Asheville, N. C., January 20, 1940 
Van Cott, Joshua Marsden, Brooklyn, N. Y., February 8, 1940 

Associates : 

Broadwater, Norman Irving, Oakland, Md., February 26, 1940 
Cobey, James Carpinter, Frostburg, Md., January 29, 1940 
Pumyea, P. Clinton, New York, N. Y., January 18, 1940 
Robinson, Frank Hurd, Jr., Hornell, N. Y., November 22, 1939 

Dr. Piersol also reported the following additional Life Members since the last 
meeting of the Board, stating that at previous meetings since the last Annual Session, 
he had reported five (5) new Life Members, which makes a total for the year of 
eighteen (18) and a grand total in the College of 134. Of the grand total, twelve (12) 
are deceased, leaving a balance of 122. 
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Anthony Bassler, New York, N. Y. 

Samuel A. Brown, New York, N. Y. 

George B. Crow, Burlington, Iowa 
Horace K. Richardson, Stockbridge, Mass. 

Thomas F. Duhigg, New York, N. Y. 

William S. Kerlin, Shreveport, La. 

Charles Thomas Way, Cleveland, Ohio 
Edward LeRoy Bortz, Philadelphia, Pa. 

Frederick Lane Brown, New Brunswick, N. J. 

Walter R. Steiner, Hartford, Conn. 

Harry R. Ryan, Rutland, Vt. 

Charles Henry Sprague, Boise, Idaho 
Lodovico Mancusi-Ungaro, Newark, N. J. 

On motion by Dr. Charles H. Cocke, seconded by Dr. James E, Paullin, and 
regularly carried, the report of the Secretary-General was accepted and filed. 

Dr. Sydney R. Miller, Chairman of the Committee on Credentials, reported for that 
Committee. The Committee had held meetings on February 25, 1940 and March 31, 
1940, at which the following candidates were selected for recommendation for election. 

On motion by Dr. James E. Paullin, seconded by Dr. Francis G. Blake and regu- 
larly carried, it was 

Resolved, that the following list of 156 candidates for Fellowship shall be and 
herewith are elected. 

• (List of elections published in the April Issue of this journal.) 

On motion by Dr. James E, Paullin, seconded by Dr. Charles H. Cocke and regu- 
larly carried, it was 

Resolved, that the following list of 144 candidates for Associateship shall be and 
herewith are elected. 

(List of elections published in the April Issue of this journal.) 

On recommendation of the Committee on Credentials one Associate was dropped 
from the Roster because of failure to take up election within one year. 

Dr. Sydney R. Miller, continuing his report for the Committee on Credentials, 
offered the following analysis on the candidates elected to Associateship five years 
previous, whose maximum five-year term now had terminated : 


Advanced to Fellowsliip 127 

Deceased 2 

Resigned 4 

Failed to qualify and therefore dropped IS 


151 Total 

Thereupon, Chairman Miller presented the names of 18 Associates who had failed 
to fulfill the requirements for advancement and upon resolution regularly adopted 
these Associates were discontinued on the Roster. 

Chairman IMiller, continuing his report, nominated Dr. James B. Herrick, 
F.A.C.P., Chicago, and Dr. William Gerry Morgan, F.A.C.P., Washington, for elec- 
tion to Ivlastership in consideration of their positions of eminence and their past 
services to the American College of Physicians. Both nominations were seconded 
and their elections to Alastership were unanimous. 

piiairnian Miller also reported that the booklet descriptive of the College and its 
requireinents for membership had been revised and the revision would be presented 
for review by the Regents later in the week. 
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President Pepper presented for consideration the presentation of the President's 
gavel at the time of his induction into office rather than at the end of his term as Presi- 
dent. The custom heretofore in the College had been to present the gavel to the re- 
tiring President at the end of his term. Dr. Piersol pointed out that the idea of pre- 
senting the gavel to the retiring officer is one that is well founded in many societies, 
the tradition being that it is presented to him bj" his associates and confreres as a token 
of their appreciation and as a permanent record of his distinction in office. 

After general discussion, Dr. Piersol moved that the present custom he continued ; 
it was seconded and regularly carried that there be no change in this procedure. 

Dr. Walter W. Palmer, Chairman of the Committee on “ Annals of Internal 
Medicine ” had no report to present. Dr. Maurice C. Pincoffs, Editor of the “ An- 
nals,” reported that a meeting of the Committee would be held during the week to 
discuss the question of whether the journal should be extended in size. Tlie journal 
has been enlarged during the current year in an effort to take up the lag in publication 
of many articles already accepted. President Pepper mentioned the problem of pub- 
lishing large reviews, such as the annual rheumatism review, suggesting that the Com- 
mittee on the Annals should consider this problem from the standpoint of expense and 
also from the standpoint of the large amount of space occupied to the exclusion of 
other articles. The rheumatism review has proved extremely popular and valuable. 

The Executive Secretary, Mr. Loveland, presented the recommendation of the Ex- 
ecutive Offices and of the Editor’s Office that the publishing contract for the journal 
with the Lancaster Press be renewed for another year, from July, 1940, to June, 1941. 
Botli the financial arrangements and service had been highly satisfactory to the Col- 
lege, and the proposal for continuation of the contract was on the same basis as for 
the preceding year, with no increase or decrease in the basic rates. 

On motion by Dr. Pincoffs, seconded by Dr. Charles H. Cocke, and regularly 
carried, it was 

Resolved, that the publishing contract with the Lancaster Press for printing the 
“ Annals of Internal Medicine ” be renewed for Volume XIV, July, 1940, to June, 1941. 

Dr. Hugh J. Morgan, Chairman of the Committee on Postgraduate Education, 
asked for the approval of the Board of Regents for the printing of an appropriate 
small certificate of attendance to be given to those members of the College who take 
the Postgraduate Courses. Dr. Morgan had prepared a sample of the certificate to 
carry the signature of the President and Secretary-General of the College. Dr. 
Morgan moved that such a certificate of attendance be authorized, and Dr. Charles H. 
Cocke seconded the motion. 

In the discussion of the motion, it was brought out that this was purely a certifi- 
cate of attendance and not a certification of the work done; that the certificate should 
be comparatively small, so that the expense would be slight, and that a record of each 
certificate should be recorded in the College office; that the certificate should not be of 
a character recommended for framing, because the College does not want to be in the 
position of the old proprietary schools, particularly the postgraduate schools; that the 
certificate should not be spread very broadly, or without any particular control or 
evidence of accomplishment; that the certificate should not be subject to abuse for 
advertising purposes. Dr. Morgan again pointed out that it would be purely a cer- 
tificate of attendance, and that the Postgraduate Courses are very carefully planned 
and the College is in a position to attest to the excellence of the courses, but not to the 
degree of efficiency any particular student might attain from attending the course. 

Due to the fact that at a later meeting of the Board of Regents the subject of 
segregating the work of directing the pre-meeting courses to a sub-committee of the 
Board of Governors from the regular Committee on Postgraduate Education would 
be considered, action was deferred on the matter of the certificate. 

Dr. Roger I. Lee inquired if the motive behind the suggestion for a certificate 
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was to improve and dignify these Courses and make them more desirable, or if the 
motive was merely to give a man something that he could show. 

Dr. Morgan replied that the motive was to give an incentive and stimulus to men 
in the College to take the courses, and that the recognition of their taking the courses 
would add dignity ; also that it might encourage the men who are giving the courses 
to put them on an ever increasingly high plane. 

Dr. Morgan, continuing the report of his Committee : " The College Committee 
on Postgraduate Education wishes to report on the meeting of the Advisory Council 
on Medical Education, February 10 at Chicago, where the College was represented by 
Dr. James H. Means and Dr. Hugh J. Morgan. The Advisory Council on Medical 
Education adopted the following resolutions : 


(1) Inasmuch as the internship is now universally regarded as a part of the 
basic preparation for the practice of medicine and to be fully satisfactory must be 
integrated with the medical course proper, the Advisory Council on Medical Education 
recommends that the Association of American Medical Colleges in cooperation with 
national medical and hospital organizations and the Federation of State Medical 
Boards and state licensing bodies, and after consultation with the Council on Medical 
Education and Hospitals of the American Medical Association, should formulate mini- 
mum educational standards for the internship and should prepare a list of hospitals in 
this country which meet these standards.’ 

“ Through the insistence of members of the College, the phrase ‘ after discussion 
with the Council on Medical Education and Hospitals of the American Medical Asso- 
ciation ’ was inserted in the resolution and the resolution was passed. 

“I personally was not sure that the Association of American Medical Colleges 
was wise in making any such survey, but it wanted to do so because it felt it could 
render service to its students. It did seem important that we recognize the work that 
has been going on for many years, that has been done by the Council on Medical 
Education and Hospitals of the American Medical Association. That point was recog- 
nized by the Committee as a whole and was incorporated in the resolution. 

“Your Committee points out that Dr. Morris Fishbein in the current issue of 
the Journal of the American Medical Association, devoted to medical education, has 
vigorously attacked the action of the Association of American Medical Colleges in 
their decision to go into the matter of evaluating internships. The second resolution 
adopted by the Advisory Council on Medical Education was as follows: 

“ ‘ (2) Inasmuch as the internship is now universally regarded as a part of the 
basic preparation for the practice of medicine, 'the Advisory Council on Medical Edu- 
cation recommends to the Federation of State Medical Boards that an internship of 
not less than twelve months and of satisfactory educational content be required for 
admission to the state licensing board examinations in all states.’ 

“ This report is made simply as a matter of information to the Regents.” 


The Board of Regents took no action on the above part of Dr. Morgan’s report 
whereupon Dr. Morgan continued; “Your Committee also wishes to report to the 
Regents now on a meeting of the Joint Conference Committee of the American Board 
of Internal Medicine, the American College of Physicians and the Council on Med- 
ial Education and Hospitals of the American Medical Association, held in Chicago 
Bebruary 4, as an organization meeting. The Committee agreed that (1) a coopera’ 
tive plan is now m force among these three organizations ; (2) in general nrocedure 
already adopted by the Council on Medical Education and Hospitfls would be con 
tinued in the evaluation of residencies and fellowships in MediciL- (3) the Confer 
dice Committee will assist in the formulation of standards that will express more 
accurately the requirements for graduate training in Medicine- fdl whi!i -n 
.nc.,„.crs of Iho A„,cri=o„ Board of In.oroa, cU'rJdL “nl. = 
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American College of Physicians, will accompany the Council’s examiners to some of 
the hospitals under consideration in order to participate in the inspection; (5) appli- 
cation blanks and inspection reports will be submitted to the American College of 
Physicians and the American Board as promptly as possible after the completion of 
the survey; and, finally, a joint approval of this material will be made either by cor- 
respondence or conference, and the result of the Committee’s decision relative to it 
will be transmitted to the Council on Medical Education and Hospitals of the' Ameri- 
can Medical Association. 

“ The Committee on Postgraduate Education also wishes to report that five Post- 
graduate Courses have been given preceding the Annual Session. Course No. 1, 
‘ General Medicine,’ under Dr. Cyrus C. Sturgis at the University of Michigan Medi- 
cal School, was attended by IS Fellows and 15 Associates; total, 33; Course No. 2, 
‘ Medicine in Industry,’ under Dr. Frank J. Sladen at the Henry Ford Hospital, De- 
troit, was attended by 3 Fellows and 2 Associates and 2 candidates for membership, 
and 31 non-members (23 of these non-members were registered directly by Dr. 
Sladen) ; total, 38; Course No. 3, ‘ Allergy,’ under Dr. Robert A. Cooke, at the Roose- 
velt Hospital, New York City, was attended by 2 Fellows and 6 Associates; total, 8. 
This course was limited to 8, and many applicants had to be turned away; Course No. 
4, ‘ Postgraduate Survey of the Hematologic Diseases,’ under Dr. Charles A. Doan 
at the Ohio State University College of Medicine, Columbus, was attended by 22 Fel- 
lows and 15 Associates, and 1 non-member; total, 38; Course No. 5, ‘Cardiovascular 
Diseases,’ under Dr. Fred M. Smith at the State University of Iowa College of Medi- 
cine, was attended by 16 Fellows and 11 Associates; total, 27. There was a grand 
total of 144 students, 110 of whom were members (61 Fellows and 49 Associates) of 
the College. They were drawn from 33 States and from Canada.” 

On motion by Dr. Morgan, seconded by Dr. William D. Stroud, and unanimously 
carried, it was 

Resolved, that a letter of thanks, conveying sincere appreciation of the Board of 
Regents for the effort and time devoted to giving these Courses, be sent to each of the 
five Directors of the 1940 Postgraduate Courses of the College. 

At this juncture. Dr. Morgan continued his report: “I want to bring before the 
Regents the following matters: (1) the desirability of passing on to the Board of 
Governors the continuation study program initiated by the College in 1938, which has 
been under the direction of the Regents’ Committee since that time. The Courses 
have become established as a definite part of the College's educational program. I 
personally feel that since the Governors have expressed keen interest in this aspect 
of the College work and since they are in closer touch with members who attend these 
Courses probably the responsibility of arranging and organizing the Courses should 
be passed on to them. (2) The Conference Committee of the Council on Medical 
Education and Hospitals of the American Medical Association has come into being, 
and the College thus has an opportunity to participate in the definition of standards 
for medical internships, assistant’ residencies and residencies, to help in a survey of 
institutions for such residencies, and to guide the Council of the American Medical 
Association in its evaluation of these residencies. I should like to recommend that 
the Regents delegate the responsibility for the annual Postgraduate Courses and the 
Conference Committee work to a committee of the Governors. Both of these points 
are matters that ought to be gone into after due consideration, and I do not ask for 
any action. In fact, I think it might be well to defer action until a subsequent meet- 
ing of the Regents, after they have had adequate time to consider the matter.” 

President Pepper pointed out that the work of the Committee on Postgraduate 
Education of the College had proved a very arduous task, and that the Chairman has 
been called upon for tremendous amount of work and travel. Dr. Pepper expressed 
the hope that the Regents would continue to control the policy of the College in rela- 
tion to graduate education, and that he thought it would be a mistake to take the entire 
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matter out of the Regents’ hands, whereas it would be quite practical to delegate the 
direction of the Postgraduate Courses to a committee of the Governors and thus lessen 
the duties of the Regents’ Committee. 

Dr. Pepper also expressed the opinion that the pre-meeting Postgraduate Courses 
ought to be correlated in some way with the sectional or regional meetings, and that 
the Board of Governors should be asked to create a committee to take charge of these 
Courses, but that the Regents should continue their Committee, perhaps as one of 
educational policy, and that Dr. Morgan, if possible, should be persuaded to continue 
as Chairman. 

Dr. Morgan then asked for the Regents’ consideration of the establishment of a 
different kind of fellowship, namely, in addition to its Research Fellowships, it should 
establish fellowships in Clinical Medicine, to the end that a man who has had an in- 
ternship, or an assistant residency, but who has failed to get a third or fourth year 
as resident may have an opportunity to continue his institutional work. There are 
not enough residencies to go around for the number of men who are asking for them. 
Dr. Morgan contended, and he felt that a modification of the College’s present Re- 
search Fellowship, or, perhaps, an extension of it, to include clinical fellowships would 
be very gratefully received by many men who hope to qualify for the American Board 
of IiTternal Medicine certification and later for admission to the College. 

In the general discussion that followed. Dr. Cocke pointed out that inasmuch as 
this would entail a large financial obligation on the part of the College, the Finance 
Committee would have to be consulted, and that action should be taken only after due 
consideration at a full meeting. 

President Pepper pointed out that there were three points in the report of the 
Committee on Postgraduate Education which will come up for later discussion: (1) 
the giving of some form of certificate of attendance for those completing the Post- 
graduate Courses, this certificate to be in a simple form which would discourage its 
use in an undesirable way and would merely state that the College and the Credentials 
Committee had taken cognizance of the fact that the student had pursued the course ; 
(2) the matter of delegating to the Board of Governors certain responsibilities for 
the conduct of the Postgraduate Courses; (3) the establishment of fellowsliips in Clin- 
ical Medicine. 

On motion put and seconded and regularlj' carried, it was 

Resolved, that the report of tlie Committee on Postgraduate Education be re- 
ceived and filed. 

Due to the unavoidable absence of Dr. James Alex. Miller, Chairman, the report 
of the Committee on Finance was made by Dr, Roger I. Lee: 

“ The Finance Committee lield a meeting this morning with the Treasurer and 
went over the College accounts, budgets and other data. The Committee is happy 
to report that the finances of the College are in excellent condition, with a surplus of 
income over expenditures for the current year. The Finance Committee recommends 
the transfer of $25,000.00, or more, from the General Fund to the Endowment Fund, 
with the hope of building up the Endowment Fund to some substantial figure, so that 
it may produce an income which will be of great value to the College. The Finance 
Committee recommends that this be done in these so-called profitable j-ears ao-ainst 
the possibility of lean years. The Finance Committee would point out that the in- 
come from investments has continued at about 4 per cent, which it regards very fav- 
orable. There was a capital loss of .about $5,000.00 in securities sold, which, how- 
ever. IS somewhat counteracted by the fact that there has been an improvement’in the 
market value of securities still held. One item that gave the Finance Committee 
concern was the fact that in 1936 the percentage of bonds was about 85 per cent of 
total holdings, but gradually there has been a reduction in the percentage of bonds 
partly on accomii oi the depreciation of some of these bonds and the appreciation of 
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stocks, so that now the percentage of bonds is under 50 per cent. The stocks that the 
College owns are mainly preferred stocks, and the percentage of common stocks is still 
very low, about 10 per cent, in general terms. It is the decision of the Finance Com- 
mittee, unless otherwise directed by the Board of Regents, to develop the percentage of 
bonds, in order to restore that percentage to a considerably higher figure than at the 
present time.” 

On motion by Dr. George Morris Piersol, seconded by Dr. Walter W. Palmer, and 
unanimously carried, it was 

Resolved, that $25,000.00 shall be transferred from the General Fund to the En- 
cdowment Fund as of this date. 

President Pepper pointed out that the Finance Committee had been following the 
advice all along of its inve.stment counsellor, the Girard Trust Company. 

Dr. Lee stated that the Finance Committee had not in the present instance voted 
to approve some of the suggestions of the investment counsellor, in regard to the 
purchase of more stocks, but had approved their recommendations for the purchase of 
bonds. 

On motion by Dr. Robert A. Cooke, seconded by Dr. Charles H. Cocke, and 
unanimously carried, it was 

Resolved, that the report of the Finance Committee be approved and filed. 

On motion by Dr. James E. Paullin, seconded by Dr. Sydney R. Miller, and regu- 
larly carried, it was 

Resolved, that an appropriation of $134.38 be made to cover the traveling ex- 
penses of Drs. Hugh J. Morgan and James D. Bruce, College representatives on the 
Conference Committee on Postgraduate Training in the field of Internal Medicine, 
to the Chicago Conference, February 4 and February 11-13. 

President Pepper then called for a report of the Committee on Survey and Future 
Policy, 

In the absence of Dr. James Alex. Miller, Chairman, Dr. Maurice C. Pincoffs 
reported that the Committee had held a very brief meeting with three members pres- 
ent and with no report other than one of progress to make. Certain matters which 
had come up at the preceding meeting of the Committee at Philadelphia in December, 
1939, were discussed. One of these was the use of educational films, or the possible 
role of the College in connection with educational films. The Chairman, Dr. James 
Alex. Miller, had contacted the Film Center of New York City and obtained certain 
sample films for showing at the end of the First General Session of the Cleveland 
meeting. The Film Center was reported to be a source of information as to what 
it might cost the College if it instead of mobilizing films now extant and loaning them 
out were to make films of its own for distribution to its regional meetings, or for 
such other educational purposes. The Film Center had estimated that a short film 
would cost from $2,500.00 to $3,500.00, and another organization reported that the 
cost would be $3,000.00 and upward. The impression of the Committee on Future 
Policy and Survey was that such figures wouldn’t compare well with university ex- 
perience in making films, and that no program could be based on such figures without 
further investigation. 

Dr. Pincoffs stated that there had been further discussion of the feasibility of 
publishing in the “ Annals of Internal Medicine,” from month to month, announce- 
ments that relate to available educational opportunities in Internal Medicine. The 
Committee felt that if such notices were restricted to those of universities and of com- 
parable bodies, such as the New York Academy of Medicine, it would offer no great 
difficulty to the Executive Secretary’s office and the Editor’s office to publish these, 
and they might be of considerable utility to the members who are looking at certain 
times of the year for postgraduate courses. The Committee felt that it would be 
better policy not to include the more general meetings, which are not strictly in the 
field of Internal Medicine. 
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President Pepper referred to the fact that Dr. James Alex. Miller had contributed 
a chapter to the College History, and that said chapter was in the hands of Dr. Pincoffs 
and available for any of the Regents to read. In the latter part of the chapter, Dr. 
Miller had discussed the present plans and future hopes of the Survey Committee. 

Continuing, Dr. Pepper said that the Committee on Scientific Exhibits had been 
for some reason instructed to report through the Committee on Future Policy and 
Survey, but asked the Chairman, Dr. Francis G. Blake, for any report he might have 
available. 

Dr. Blake reported briefly of progress. The Committee had been collecting a 
certain amount of information concerning the holding of scientific exhibits, and an- 
other meeting of the Committee will soon be held, when more definite recommenda- 
tions will be presented. 

On motion by Dr. D. Sclater Lewis, seconded by Dr. Roger I. Lee, and regularly 
carried, the report of the Committee on Future Policy and Survey and Dr. Blake’s 
report were received and filed. 

(Many members of the Regents and Governors, as well as some members of Ae 
College Auewed the films referred to, as shown in the public meeting room on Mon- 
day, April 1, and the general consensus of opinion was that this activity would not ’ 
justify the necessary expenditures; in other words, that the College could utilize its 
funds in other directions to the greater advantage of its members.)* 

At the request of President Pepper, Mr. Loveland, as secretary, reported that 
the Historian, Dr. William Gerry Morgan, had sent a message to the effect that it 
had been impossible to have the College History published and presented at this time, 
due to several contributions not yet being completed. The Regents furthermore had 
instructed Dr. Morgan to cover the first twenty-five years in the College History, 
which would include the current Cleveland Session. 

President Pepper announced that the terras of Dr. Jonathan C. Meakins and Dr. 
G. Gill Richards, as appointees from the American College of Physicians on the 
American Board of Internal Medicine, will expire June 30, 1940, and that appoint- 
ments would be in order. 

On motion by Dr. Robert A. Cooke, seconded by Dr. Roger 1. Lee, and regularly 
carried, it was 

Resolved, that the Board of Regents of the American College of Physicians shall 
reappoint as its representatives on the American Board of Internal Medicine for the 
term July 1, 1940 to June 30, 1943, Dr. Jonathan C. Meakins, of Montreal, and Dr. 
G. Gill Richards, of Salt Lake City. 

After the reading of announcements concerning coming events, meetings, etc., in 
connection with the Twenty-fourth Annual Session, the meeting adjourned. ’ 

Attest; E. R. Loveland, 

Executive Secretary 
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